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Sentry. 

It's Like Having A 

24-Hour Security Guard, 4 
Technician, Engineer, 
Fireman And 
Troubleshooter 

At Each Base Station. 


Decibel Products’ Sentry remote site monitor is an evervigilant worker. Every 1/4 second, 24 hours a day, 
Sentry guards against fire, theft, equipment failure and more. 

As soon as Sentry detects a problem, it alerts you to exactly where and what the problem is. Its control 
capabilities let you call up the site and make repair decisions remotely. Sentry even lime-stamps the 
information it records so you can better manage your assets with preventive maintenance. Because Sentry 
works around the clock, you improve the reliability, efficiency and cost- 


- effectiveness of your operation. So you can P.O. Box 569610 
a | Re re Dallas, Texas 75356-9610 
eS 4 Order Hotline 1-800-676-5342 
a Call Decibel Products at 1-800-676-5342 for Order FAX 1-800-229-4706 
a : . more information about the Sentry 8000 Series of 214-631-0310 
ae . . ‘ : FAX 214-631-4706 
Sean Bot remote site monitors. It just might be the smartest S 


staffing decision you ever make. Your Wireless Connection.” 


Visit us at CTIA, Booth #2036 Circle (1) on Fast Fact Card 


The 10-site radio controller 


Gooseneck 
microphone 
optional 


Sot 
Pe 5773 
font f 


AEG 


MAZE, 
Soares 


’ optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


m SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m UNSELECTED switches for 
monitoring any combination of 
unselected lines 


= TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 

= RX ALL switch for monitoring 
all unselected lines 

m Separate speakers and volume 
controls for “selected” (TX/ 
RX) and “unselected” (RX- 
only) audio 

= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 

g@ TIMED MUTE switch to mute 
“unselected” audio temporarily 

= Separate volume controls for 
each “unselected” line 

w= Instant-PTT switches for each 
line 

@ = Line-activity LEDs (function 
on all lines, selected or not) 

m Heavy-duty 120/240-V.. power 
supply (also runs on 12 Vac) 

Options 
@ DCA-3 external three-line 


adapter for DC-format lines 


™ Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
mB Cross mute 


B Clock, audio-level bargraph, 
and cross-mute indicators 


@~ Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


WI VEGA 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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1Q Simon boasts multiple 
functions for mobile 
communications 

Rich Guidotti 

Hand-held cellular telephone, 
wireless facsimile, pager, elec- 
tronic mail, calendar, appoint- 
ment scheduler, address book, 
calculator and pen-based_ note- 
and-sketch pad functions are in- 
tegrated into one unit. 


Servicing pagers: 
Frequencies, coding 
formats 

David Ludvigson 

“Hooking up” customers so 
their pagers work on one of 
the various paging services in 
a given area is simple with the 
right equipment and infor- 
mation about crystal frequen- 
cies, receiver boards and de- 
coder boards. 


Quality management 
uncovers hidden costs 
Donald E. Koehler 

Part 3—A service facility or 
communications provider can 
put quality management to work 
to uncover hidden costs that limit 
profitability and threaten sur- 
vival. Eliminating waste makes 
the difference. 


IWCE/Spring preview 
and guide 

MRT staff 

More than 300 mobile commu- 
nications equipment manufac- 
lurers, distributors and service 
providers will convene at the 
Las Vegas Convention Center 
as they gear up for 1994. Use 
our pull-out map and exhibitor 
list 10 guide you through the 
exhibit hall. 
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development of trunking 
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Find advertisers quickly. 


On the cover: Designed by IBM and mar- 
keted by BellSouth Cellular, the Simon per- 
sonal communicator’s liquid crystal display 
(LCD) is a touch-screen graphical user inter- 
face (GUI). The unit may be used to make 
cellular phone calls and send and receive fac- 
simile messages, See Rich Guidotti's article on 
page 10. Photo courtesy of BellSouth Cellu- 
far, Atlanta. 


Mobile Radio Technology (ISSN 0745-7626) 
is published monthly for free to qualified indi- 
viduals by Intertec Publishing Corporation, 
9800 Metcalf, Overland Park, KS 66212-2215. 
Second-class postage paid at Shawnee Mission, 
KS, and additional mailing offices. POST- 
MASTER: Send address change t9 MOBILE 
RADIO TECHNOLOGY, P.O. Box 12960, 
Overland Park. KS 66282-2960, 


li the short time since its introduction in 1992, 
SmarTrunk’ from Selectone has become the world 
standard for low cost radiotelephone trunking. 


Now, Selectone is proud to announce SmarTrunk Il, 
featuring a new proprietary digital signalling format for 
greater speed, extended coverage range, and higher 
system security. A new choice of operating modes 
includes radiotelephone trunking, fleet dispatch trunking 
and conventional radio operation. 


SmarTrunk Il operates on any frequency band and 
provides many of the same features as cellular and 


800 MHz trunking systems—but at a fraction of the cost. 


Selectone 
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Selectone 


DIGITAL 
TRUNKING 
SYSTEM 


e Dispatch Trunking 
e Radiotelephone Trunking 


Here are just a few of the many NEW features offered by 
SmarTrunk Il: 


« Choice of operating modes; radiotelephone trunking, fleet 
dispatch trunking and conventional 


¢ True “cellular-like” operation in radiotelephone trunking mode 


« True "PTT-only" dispatch operation in fleet dispatch trunking 
mode 


* Store and send dialing and last number redial (just like 
cellular) 


¢ Automatic 10-number memory speedial (user 
programmable) 
o 


* Multiple modes of conventional operation 

* Remote “Radio-Kill”’ to disable illegal or non-paying 
customers 

¢ Downward compatible with existing SmarTrunk systems 

¢ Low cost upgrade kit available for existing SmarTrunk 
controllers 


¢ Compatible with radios manufactured by Alinco, Kenwood, 
Kyodo, Motorola, Nissei, Ranger, Standard, and Yaesu 


FOR COMPLETE DETAILS, CALL OR WRITE TODAY: 
Selectone Corporation 

23278 Bernhardt St. * Hayward, California, USA 94545 
Toll Free: 1-800-227-0376 

Phone: (510) 887-1950 * Fax: (510) 887-4011 
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ditorial 


Telocator becomes Personal Communications Industry Association 


It’s official: Telocator has changed its 
name to Personal Communications Indus- 
try Association (PCIA). 

Founded in 1949 as the National Asso- 
ciation of Radio Systems (NARS), the as- 
sociation was renamed Telocator Network 
of America in 1977. Perhaps the thinking 
at the time was that pagers deserved a 
better nickname than “beepers,” and 
“telocator” (short for “telecommunications 
locator”) would be classier. It never caught 
on. 

Later, the association's name was short- 
ened to “Telocator’—or maybe it was 
lengthened, because the association always 
included the phrase “Mobile Communica- 
tions Industry Association” to describe 
the association’s mission. As that mis- 
sion changed, so did the descriptive phrase, 
to “Personal Communications Industry 
Association.” 

This time, the descriptive phrase sur- 
vives as the association's name, and the 
name Telocator has been retired. 

So has the name of the association's 
trade show, “Mobile Communications 
Marketplace.” Its name has been changed 
to “Personal Communications Showcase.” 
That’s a good choice, isn't it? The name's 
acronym, PCS, is commonly interpreted as 
“personal communications services,” and 
if the trade show name is interpreted that 
way, well, it may even be helpful. 

On the other hand, will PCIA be misin- 
terpreted to mean “Personal Computer In- 
dustry Association?” Will it be confused 
for PCMCIA? (That stands for Personal 
Computer Memory Card International As- 
sociation — what a mouthful.) Maybe, but 
it probably won't matter too much. After 
all, to the rest of the electronics world, 


CAD means “computer-aided design.” In 
our little corner, it means “computer-aided 
dispatch. The difference hasn’t seemed to 
matter. 

PCIA’s members continue to change, 
and in fact they bear little resemblance to 
the members of the old NARS. PCIA cur- 
rently represents 450 companies, includ- 
ing PCS experimental licensees and entre- 
preneurs, paging, cellular, cable television, 
manufacturing, computer, mobile data, 
specialized mobile radio (SMR) and 
interexchange sectors of the industry. 
Many of them didn't exist during the 
association's early history. 

We wish our friends at PCIA and their 
members continued growth and success 
with the new name. We don’t think the 
new name business is over, though. After 
all, they haven't fit the word “wireless” 
into their name yet. 


Trouble in 9-1-1 land 

Speaking of PCS, public safety agencies 
are worried that they may lose the capabil- 
ity they now have to identify callers and 
locations electronically and automatically 
when people dial 9-1-1 for emergency 
service. 

The latest 9-1-1 equipment adapts tele- 
phone company billing information gath- 
ered from every telephone call to display 
the name of the telephone subscriber and 
the telephone’s location to the emergency 


service dispatcher answering the call. The 
equipment routes the call to the appropri- 
ate “public safety answering point” (PSAP) 
nearest to the telephone where the call 
originates. 

Landline telephones (which some con- 
sider to be part of PCS — see the box on 
this page) are in fixed locations, so auto- 
matic caller and location identification is 
possible. Wireless telephones, such as spe- 
cialized mobile radio (SMR) phones, per- 
sonal telecommunications service (PTS) 
phones and cellular phones, have no fixed 
location, 

Emergency dispatchers field thousands 
of calls from callers using wireless phones. 
Sometimes, callers are confused about 
their location or, in some emergencies, 
cannot speak. Because telephone connec- 
tions with wireless phones do not carry 
caller and location identification informa- 
tion, the calls sometimes are routed to the 
wrong PSAP, and emergency services 
sometimes are sent to the wrong location 
or are delayed for lack of any location 
information. 

The answer may be to fit wireless phones 
with location monitoring circuits that use 
signals from orbiting satellites or terres- 
trial base stations to compute their loca- 
tion, feeding that information automati- 
cally with each call. The more 9-1-1 calls 
are placed with SMR, cellular and the fu- 
ture PTS phones, the greater the potential 
for loss of life unless a provision for auto- 
matic location identification is made. 

—Don Bishop 


Personal communications services 


Ask three people to define personal communications services (PCS), and you'll 
get three different definitions. Here is the way PCIA once defined PCS: 


Existing PCS 
Landline/Enhanced Landline 
Dispatch/Enhanced Dispatch Radio 


Radiopaging/Enhanced Radiopaging 


SMR/Enhanced SMR 


Cellular Phone/Enhanced Cellular Phone 


Cordless Telephone 


Emerging PCS 
Telepoint 
Advanced Telepoint 


Personal Telecommunications Service 
Advanced Cordless/Wireless Business 


Mobile Satellite 
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TRANSCRYPT 
COMMUNICATION 
SECURITY... 


ERE IS NO EQUAL. 


BM Because communication security is critical, you choose Transcrypt. When it comes to top 
MM performance, versatility, experience and unmatched value, there is no equal to Transcrypt, 
Sm We've been designing innovative communication systems for public agencies 
D> for over 15 years. Our communication security equipment has proven itself in 
over 1000 different radio models in thousands of systems in more than i 
70 countries. Transcrypt equipment is the approved standard for law 
enforcement and government agencies worldwide. 
But don’t take our word for it. Call anyone with secure communications. 
Or call us. We'll give you a list of customers who choose Transcrypt. 
They Il be happy to tell you why. 
TRANSCRYPT INTERNATIONAL. 
THERE IS NO EQUAL. 
CALL 1-800-228-0226. 
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C alendar 


March 


2-4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, San Diego. Contact: 202-785-0081. 

6-9—Energy Telecommunications and Electrical Association, Henry 
B. Gonzales Convention Center, San Antonio. Contact: 214-235-0655. 


April 
13-15—International Wireless Communications Expo/Spring, Las 
Vegas Convention Center. Las Vegas. Contact: 1-800-828-0420. 


May 

2-5—Supercomm, sponsored by USTA and TIA, and International 
Conference on Communications, sponsored by IEEE, New Orleans. 
Contact: USTA, 202-835-3100. 

12-14—Mobile Communications Conference, sponsored by the Na- 
tional Association of Business and Educational Radio (NABER), 
Peabody Hotel, Orlando, FL. Contact: Nancy Palleschi, 800-759-0300. 

25-27—RadioComm, Vancouver Convention Center, Vancouver, Brit- 
ish Columbia. Contact: Bill Eggertson, 613-233-4888. 


June 

7-11—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Stockholm, Sweden. Contact: Professor Sven- 
Olof Ohrvik, technical chairman, 46 8 757 0483; Fax 46 8 34 8441, 

18-20—International Public Safety Exposition and Conference, spon- 
sored by the International Association for Public Safety, Dallas Con- 
vention Center, Dallas. Contact: 203-847-9679. 

19-23—Utilities Telecommunications Council, Washington Sheraton, 
Washington, DC. Contact; Christine Benz, 202-872-0030. 


July 
17-20—Forestry-Conservation Communications Association, 
Hershey, PA. Contact: Don Pfohl, 602-644-3166. 


tions, Houston 


Mobile Raclio 


Larry Kline, Beachwood, OH 


August 

6-11—International Municipal Signal Association, Cavenaugh’s Inn, 
Spokane, WA. Contact: Harold Glerum, 800-723-4672. 

7-12—Associated Public-Safety Communications Officers National 
Conference, Lawrence Convention Center, Pittsburgh. Contact: 800- 
824-1850. 


September 
22-24—Mobile Communications Marketplace, Washington State Con- 
vention Center, Seattle. Contact: 800-326-8638. 


October 


3-5—WirelessWorld Conference & Exhibition, sponsored by Celludar 
Business magazine, The Stouffer Orlando Resort, Orlando, FL. Con- 
tact: Stephanie Hanaway, 913-967-1856. 

15-20—International Association of Chiefs of Police, Albuquerque 
Convention Center, Albuquerque, NM. Contact: 703-243-6500. 

19-21—International Wireless Communications Expo/Fall, Tampa 
Convention Center, Tampa, FL, Contact: 303-220-0600. 


November 


18—Radio Club of America, Communications Symposium, Annual Din- 
ner and Awards Presentation, New York Athletic Club, New York: 
Contact: Ron Formella, 201-652-6811, 


1995 


February 


1-3—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, New Orleans. Contact: 202-785-0081. 


April 
3-5—Energy Telecommunications and Electrical Association, George 
R. Brown Convention Center, Houston. Contact: 214-235-0655. 
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MXP1281GP Cypher-MX VSB 
(Actual Size: 51mm X 24mm) 


Cypher-MX vs 
Provides High Level Analog Speech Security 


Cypher-MX"'vsB secures speech without the high cost of digital encryption’s infrastructure. 
VSB (Variable Split Band) also improves on the technology used by swept carrier rolling code 
scramblers by adding programmability and carrier hopping. Cypher-MxX splits the voice 
band into two sections and then inverts each of these two sections around its own center. 

The split point constantly changes, either at a fixed rate or pseudorandomly. 


Cypher-MX™ vsB puts a lock on your communications. 
Call Toll Free: 1-800-638-5577 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (910) 744-5050 or FAX (910) 744-5054 
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echnically speaking 


Field intensity vs. signal level at the receiver 


By Harold Kinley, C.E.T. 


It is important to understand how field 
intensity units relate to actual signal level 
at the receiver input. Pager sensitivity is 
usually expressed in terms of microvolts 
per meter (.V/m) or decibels referenced 
to 11 V/m (dBu). Field strength contours 
are often expressed in dBu or 2 V/m. But 
what does it mean in terms of actual signal 
level at the receiver input, that is, in terms 
of xV or dBm in 500? 

Calibrated field strength meters (not 
relative field strength indicators) are not 
commonly found around the typical land 
mobile radio shop, but spectrum analyzers 
are. With a calibrated antenna, the spec- 
trum analyzer reading in dBm can be con- 
verted into field intensity units in dBu or 
p.V/m. 

Commercial antennas are available for 
such measurements, but they are fairly 
expensive. Suitable antennas can be con- 
structed as shown in Figure 1A and 1B 
below. The antenna in Figure 1A is better 
for VHF highband, whereas the one in Fig- 
ure 1B 1s easily made for 450MHz— 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission. 
Spartanburg, SC. He is the author of Standard 
Radio Communications Manual: With Iinstru- 


mentation and Testing Techniques, Prentice- 
Hall, 1985. 


Figure 1. The wideband antenna (A) can be constructed easily with a 
board and %" copper pipe. Because the antenna is balanced, a balun is 
needed to connect it to an unbalanced feedline. The balun is constructed 
as shown. This antenna is suitable for highband VHF. The other antenna 


470MHz or 800MHz applications. 

When using such an antenna to deter- 
mine field intensity from signal level in 
dBm (from the spectrum analyzer display), 
it is necessary to know the antenna correc- 
tion factor (K) in decibels per meter 
(dB/m). The graph in Figure 2 on page 26 
can be used to determine the antenna factor 
(in dB/m) for either a 752 or 502 antenna 
system. This graph is for unity gain anten- 
nas or OdB referenced to a halfwave dipole 
(OdBd). 

The antenna factor must be adjusted for 
gain antennas. Antenna gain (dBd) de- 
creases the antenna factor, and antenna loss 
in dBd (negative gain) increases the an- 
tenna factor by an amount equal to the gain 
in dBd. 

To adjust the antenna factor for antennas 
with gain, subtract the gain figure (dBd) 
from the antenna factor taken from the 
graph in Figure 2. For example, if the an- 
tenna factor taken from the graph in Figure 
2 is OdB/m and the antenna has a gain of 
6dBd, then the adjusted antenna factor is 
—6dB/m. 

The antenna factor for the antennas 
shown in Figure 1 can be determined from 
the graph in Figure 2. These antennas have 
a 75Q input impedance, so the antenna fac- 
tor is read from the red 752 line. 

Suppose the antenna such as the one at 
Figure 1B is to be used at 450MHz. On the 
graph in Figure 2, locate 450MHz, follow 
the grid up to the red 752 line and then left 


Ya" COPPER 
TUBING 


bn = INCHES 


F = FREQUENCY 
IN MHz 


BRAIDS CONNECTED 


to the dB/m scale. The antenna factor is 
+19dB/m. Watch the value sign—antenna 
factors can be negative or positive. 

Now suppose this antenna were to be 
used in the setup shown in Figure 3 on 
page 26. Notice that an impedance-match- 
ing pad is used to match the 751 antenna 
system to the 50Q spectrum analyzer in- 
put. This is a minimum-loss resistive pad 
with an insertion loss of 5.7dB. 

If desired, a 7522-to-SOM RF impedance- 
matching transformer (such as model 75ZT 
or 57ZT from JFW Industries of India- 
napolis) could be used to provide the im- 
pedance match with less than 1dB inser- 
tion loss, The loss of this matching pad 
also must be taken into account, The pro- 
cedure is probably best explained by an 
example using the graphs, which are ana- 
logs for computer-based calculations dis- 
cussed at the conclusion. 

Suppose the signal level on the spec- 
trum analyzer is —70dBm at 450MHz. We 
already know (from Figure 2) that the an- 
tenna factor is +19dB/m. On the graph in 
Figure 4 on page 28, locate —70dBm on 
the inner black horizontal dBm scale. 
Move vertically to where —70dBm inter- 
sects the diagonal graph line. The inner 
vertical dBu scale reading at this point, at 
the right, is about +37dBu. 

Because this graph is for an antenna fac- 
tor of OdB/m, we must adjust the reading 


(continued on page 26) 


752 FEEDLINE 


(B) is much simpler to construct for UHF and 800MHz applications. The 
braid is simply folded back over the outer jacket to form a halfwave 
dipole. For both antennas, the antenna factor (K) is found using the 752 
graph line (red) in Figure 2. 
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Save Your Batteries 
kor When You 


y Need Them. 


Use X-Tra Talk, from Centurion. 


iN: you can make 

sure your batteries 
are ready when you 
need them. 

It’s simple. When 
operating from your 
vehicle, make it stand- 
ard procedure to power 
your two-way portable with X-Tra Talk (patent pending). the 
battery eliminator from Centurion, 

X-Tra Talk plugs into your vehicle's lighter (or any other 
12-volt source) to give you hassle-free operation for as long as 
you need to talk. No worries about power drain. No problems 
with related weakening of signal, 

And best of all, no surprise battery failure down the line 
when you really need to use them. 


Because X-Tra Talk gives you: ¢ Maximum power output 
from your radio * Extended battery life * Protection against 
reverse polanty and current surges * Compatibility with 
virtually all popular two-way portables 

So why drain your radio's battery when you can tap into 
your vehicle’s power source? Get X-Tra Talk and eliminate 
the frustration of batteries failing when you need them most. 

X-Tra Talk, Another bight idea from Centurion, your 
two-way portable power source. 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you. And ask about our full line of 
batieries and power packs. 


CENTURION INTERNATIONAL, INC. 
Power When You Need It. 
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Simon boasts multiple functions 
for mobile communications 


Hand-held cellular telephone, wireless facsimile, pager, electronic mail, 
calendar, appointment scheduler, address book, calculator and pen-based 
note-and-sketch pad functions are integrated into one unit. 


By Rich Guidotti 


Simon, a portable cellular telephone de- 
signed by IBM and marketed by BellSouth 
Cellular, combines cellular telephony with 
multipurpose functions found on some 
computers. 

The portable has a brightly lit liquid 
crystal display (LCD) touch-screen key- 
pad on its face. The screen has a graphical 
user interface (GUI) 
with simple icons to 
help customers switch 
among applications eas- 
ily. The unit measures 8 
inches high, 2.5 inches 
wide and 1.5 inches 
thick, 


Integrating functions 

At the heart of the 
portable is a proprictary 
Intel-compatible x86 
chip, redesigned for op- 
timum performance in 
this application. The 
IBM system board de- 
signed for the new chip 
supports two integrated 
daughter boards. The 
result is a powerful de- 
vice that moves 
smoothly from one 
function to another 
without wasting pre- 
cious power resources. 

The single-chip design is complemented 
by sophisticated software that manages 
one function while customers are perform- 
ing others, For example, a customer can 
receive calls while using the calendar or 
notepad. 

The portable comes with one megabyte 


on the LCD. 


Guidotti is a manager for new product develop- 
ment at BellSouth Cellular, Atlanta. 


(1Mb) of random access memory (RAM) 
and 1Mb of flash read only memory 
(ROM), so its existing applications can be 
upgraded, and new functions can be added 
easily. Customers can add a IMb 
PCMCIA* memory card and a PCMCIA 
alphanumeric pager from MobileComm., 
BellSouth’s nationwide paging company. 
Other options include an RJ-11 cable to 
connect to the landline telephone network: 
a customized care kit that turns the por- 


The personal communicator’s liquid crystal display (LCD) is a touch-screen graphical 
user interface (GUI). Notes may be handwritten with a special pen. Telephone numbers 
are dialed by touching numbers displayed on the screen as they would appear on a 
Touch-Tone dialing pad. Messages can be written by “typing” them into a “keyboard” 


table into a hands-free cellular phone when 
driving; a cigarette lighter power receptacle 
adapter; and additional batteries, 


Advanced power management 
The cellular telephone transmits at a 
maximum of 0.6W, the same as other por- 


*Personal Computer Memory Card International 
Association. 


table cellular phones, but it offers advan- 
tages over traditional hand-held wireless 
technology with its advanced power man- 
agement. Powered by a rechargeable, re- 
placeable NiCd battery, and backed up by 
an internal lithium battery, the portable is 
optimized to provide maximum power at 
the lowest possible power consumption by 
going into a standby, or “sleep,” mode 
when not in use. The result is as much as 
eight hours of standby, or work, time and 
one hour of talk, or trans- 
mission, time. 

For cellular calls, the 
portable works the same 
as a regular cellular 
phone, except that the 
customary keypad is 
displayed on the LCD 
screen. The phone in- 
cludes a_ designated 
: 9-1-1 emergency call 

¥ ‘3 button, last 10 numbers 
RET! | redial, dual-tone mul- 
GR OER Te tiple-frequency (DTMF, 
or Touch-Tone) dialing, 
multiple number assign- 
ment modules (NAMs) 
that allow as many as 
four phone numbers to 
be assigned to the unit, 
simplified roaming in- 
structions, and password 
protection, 

The “address book” 
holds thousands of en- 
tries and lets customers 
choose a name and number, tap the screen 
and quickly place a call. 


Fax and notepad 

The portable also works as a 9,600bps, 
Group 3 fax machine. Its internal fax mo- 
dem sends and receives as many as three 
pages directly from the LCD screen. 
(Longer faxes can be received and trans- 
mitted with the optional memory card). 
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The next time a contractor tells you 
about his global resources, 


ask him where he’s been. 


At LeBLANC, we're as much at home in Asia as we are in America; in the Middle 
East as we are in Mexico. In fact, we’ve done major telecommunications projects in more 
than 70 countries over the last 30 years. And we’ve been invited back to many of them 


for additional jobs. 

That experience with every kind of communications system, engineered and built for 
every type of climate and terrain, has given us a broad understanding of not only equip- 
ment needs but of important cultural differences. And because we have offices and man- 
ufacturing facilities in many of these locations, we're perceived as a “local” company. 


So the next time a contractor talks about his global capabilities, ask him how big his 


@ leBLANC. 


LeBLANC Communications Inc. 


12801 North Central Expressway ¢ North Central Plaza II], Suite 150 © Dallas, Texas 75243 
Phone (214)934-1894 © FAX (214)934-1893 © 1-800-231-2311 


world really is. 


The Total Communications Company 


Circle (9) on Fast Fact Card 


Visit Us at WCE, Booths 659 & 661. 


"HANDS-FREE" 
OMMUNICATION 
for PORTABLE 
TWO-WAY RADIOS 


o. 


Hands-free operation of portable two-way 
radios is now possible with David Clark 
Company's Voice-Activated (VOX) Headsets. 
New miniaturized circuitry fits inside the headset 
ear cup, eliminating the need for a separate 
bulky VOX module. 


With a Noise Reduction Rating of 24, these 
Voice-Activated Headsets with noise-canceling 
microphones, assure clear, crisp transmissions 
regardless of the background noise. 


Choice of boom microphone headset or 
throat microphone headset. 


No radio modification required. 


For more information and a 
FREE DEMONSTRATION, 
call or write: 


(96 |Dearrtel Clarke couruv 
INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 
TEL: (508)751-5800; FAX: (508)753-5827; TELEX: 920482 


©1991 David Clark Company Inc. 
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Customers can create a fax either by writ- 
ing on the screen with a provided stylus or 
by “typing” messages with the on-screen 
keyboard. A customer can hand-write com- 
ments on the original fax received and then 
re-send it, with the comments, over the 
cellular or landline network. 

Customers can create memos, notes or 
drawings using the keyboard or by writing 
directly on the screen with the stylus. To 
do this, the portable uses a technology 
called pen annotation, which reflects the 
user's handwriting exactly: that is, the 
writing is not converted to a printed word. 
Pen annotation is ideal for jotting notes. 
drawing maps or sending a fax or memo. 


Data entry 

Data are entered in one of several ways. 
Skilled typists can use the on-screen 
QWERTY keyboard to type a message or 
to file a telephone number and address. 
But because most people “hunt and peck” 
on a keyboard, the unit offers a creative 
solution: a predictive keyboard, 

After seven years of development, IBM 
has perfected an algorithm that predicts. 
with a 90% -95% accuracy, the next letter 
that most likely would be used. Using this 


Customers can create 
memos, notes or 
drawings using the 
keyboard or by writing 
directly on the screen 
with the stylus. 
algorithm, the predictive keyboard shows 
six large keys at a time. Depending on 
which letter is chosen first, it predicts the 
next six most likely letters and displays 
them. This process lets the user type 
quickly, efficiently and comfortably with- 
out having to look for letters on a standard 


keyboard. In short order, users are typing 
faster and more easily. 


Pager, E-mail and organizer 

The personal communicator includes an 
internal cellular pager that receives and 
stores as many as nine phone numbers 
without any additional options or accesso- 
ries. The automatic call return function 
allows users to dial the paging caller back 
simply by touching the screen. If a cus- 
tomer wants alphanumeric paging capabil- 
ity, an optional PCMCIA card is available 
from MobileComm, 
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NEW Isolating Protector 
_. Stops Lightning 
on Coax Line 


New IE Series Protector 
COAX 
90% SHIELD 


— CENTER 


99.9% TO GROUND 
Typical DC Center Blocked 


100% 


COAX 
50% SHIELD 


90% CENTER 


~25% 
ED TO 
| RADIO 


~75% TO GROUND 


Our patented Isolated Equipment (IE) Series Protectors 
ground and then isolate both the shield and the center 
conductor of your coax line. Lightning is diverted to the 
outside ground system. It can not travel to the equipment 
chassis and follow the electrical wires to ground which 
can happen with all other type protectors including 1/4 
wave shorted stubs. The IE Series Protectors are available 
from 1.5MHz to 2.6GHz (to 20GHz Special). This innovative 
and unique series is 99.9% effective, setting a whole new 
meaning to the term “Coax Protector”. Of course it’s from 
the World Leader in RF coax protection. 


1500 models of coax, power and twisted 
pair protectors . . . plus lightning/EMP 
and grounding solutions. 


KPolyPhaser} 


CORPORATION 


(800) 325-7170 
(702) 782-2511 
FAX: (702) 782-4476 


2225 Park Place Mi P.O. Box 9000 IJ Minden, NV 89423-9000 
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With the internal, 2,400bps Hayes- 
compatible modem, the portable sends and 
receives electronic mail through any Lotus 
cc:Mail post office that supports remote 
dial-in, ft can store the equivalent of as 
many as twenty 84" X 11" pages of mes- 
sages in its internal memory, allowing 
users to view, create or send saved mes- 
sages. When the unit is equipped with 
MobileComm’s PCMCIA messaging card, 
messages can be received through most 
public E-mail systems as well. 

Because the portable communicator is 
designed for busy executives and people 
on the go, it includes an appointment 
scheduler; calendar; calculator; world 
clock with a wake-up alarm; an electronic 
directory that stores names, addresses and 


Simon is, first and 
foremost, a personal 
communicator . 


phone numbers that can be dialed with a 
touch of the number; and a Ae/p button on 
each screen to guide the user through the 
functions, 


Market research 

Through market research, customers 
said what features they want in a personal 
communicator. Attributes such as ease of 
use; numerous wireless communication 
functions; integrated, multiple applica- 
tions; and on-line help are integrated into 
the unit because of market research. 

Some personal communications prod- 
ucts look as though their designers want 
them to be computers. Simon is, first and 
foremost, a personal communicator — be- 
cause it smoothly combines multiple com- 
munications functions into a customer’s 
busy life. It lets you leave your previous 
cellular phone, pager, address book, fax 
machine and E-mail terminal behind when 
you travel by shrinking all of these devices 
into one unit. 

The portable was introduced in late 1993 
in central Florida markets, A phased roll 
out was expected to offer it in other 
BellSouth Cellular markets by February 
1994, and nationwide by the end of March 
1994, 

The unit carries a suggested retail price 
of $899 in BellSouth Cellular markets. 


be 


iralink Cable’ 


The New Link For 
Your Base Stations 


- Solid copper center conductor for excellent 
conductivity and lowest loss. 


UltraLink 93605 


- Foam dielectric promotes low loss and prevents 
migration of water. 


« 100% foil shield eliminates RF leakage and 
decreases the loss of the cable. 


- 95% braid coverage for best connector 
attachment and excellent grounding. 


UltraLink 93605 is the lowest loss RG213-size cable. 4.19 
dB/100 feet at 900 MHz! Compare the loss of UltraLink Base 
93605 cable with the others. For many applications it will be 
your preferred choice. 


Order from the factory or your favorite distributor. 


THE ANTENNA FARM ECONOMY TWO-WAY DIST. PRIMUS ELECTRONICS 
CANCOM COMPONENTS ELECTRO-COMM RF SERVICES 

CMC DISTRIBUTING GRAHAM RADIO SANTA FE DISTRIBUTING 
COMMUNICATIONS ASSOCIATES HENRY RADIO TALLEY ELECTRONICS 
COMMUNICATIONS WORKS HUTTON COMMUNICATIONS — TECHNICAL EQUIPMENT DIST. 
EASTCOM INDUSTRIES JAN INDUSTRIAL TESSCO INC. 


P.O. Box 4680, 48 Perimeter Road; Manchester, NH 03108 * 1-603-627-7877 + FAX: 1-603-627-1764 
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Servicing pagers: 
Frequencies, coding formats 


Part 3—‘Hooking up’ customers so their pagers work on one of the various 
paging services in a given area is simple with the right equipment and 
information about crystal frequencies, receiver boards and decoder boards. 


By David Ludvigson 


Bravo pagers are built to receive paging 
messages sent in two types of digital code, 
POCSAG and Golay. 

With the POCSAG code, some of the 
pager’s silicon chips decode the slow 
drawl of 512 bits per second (bps). Other 
chips can decode at 1,200bps, and yet 
another version races along at 2,400bps. 

Golay, on the other hand, operates al a 
single rate of speed, forcing all the needed 
data into a well-defined timeframe. 

From the retailer’s point of view, this 
description summarizes all he needs to 
know about Bravo pager decoder boards. 
With this information and a 10-power 
magnifying lens, he has just about mas- 
tered the Bravo decoder, At the end of this 
article, we will hand him his degree. 

Previous articles in this series have 
shown how a modest investment provides a 
signal generator, a POCSAG-Golay code 
generator, the radiation test fixture, the 
IFFER IF strip testing device and a do-it- 
yourself shielded room—everything neces- 


Ludvigson is a technician in Houston. 


Photo 1. The suffix of 
the Identification number 
printed on the decoder 
microprocessor is known 
as the Qxx suffix be- 
cause It includes the let- | = 
ter Qand two digits. The 
suffix indicates the mi- 
cro-processor’s paging 
‘language’ (POCSAG or 
Golay) and speed. A 
table in the text gives the 
language and speed that 
go with each suffix. 


sary to handle service and repairs. An air- 
time supplier such as Pagenet or Pagemart 
can provide pagers, capcodes, beeper num- 
bers and, often, the necessary crystals to put 
Bravo pagers on their frequencies. Program- 
mers for Bravo, Bravo Plus, and Bravo 
Express are available from Motorola. 
Capcodes and pager telephone numbers 
usually come in pairs. The pager telephone 
number is the usual seven-digit number that 
the caller dials from a Touch-Tone tele- 
phone, Capcodes usually contain either six 
digits or seven digits: six digits for Golay 
codes (sometimes followed by the letter 
“F”), or seven digits for POCSAG. 
Golay codes often are used on paging 
systems using radio frequencies below 
450MHz, and POCSAG generally is used 
(at varying speeds) above I1SOMHz. 
The frequencies and formats chosen by 
a retailer must reflect both what pagers he 
sells and what pagers come in for a 
“hookup.” If a customer wants a hookup for 
a pager crystalled to 152.24 MHz (with a 
POCSAG 512 decoder), the retailer prob- 
ably will want to re-crystal the pager to “his” 
frequency of, say. 152.84MHz, for example, 
where the POCSAG 512 format is used, too. 
In Houston, three paging carriers served 


Qxx SUFFIX 


by JJ Sounds operate POCSAG systems 
between 929MHz and 932MHz. All of them 
provide 1,200bps service. In addition, one 
provides 512bps service and another pro- 
vides 2,400bps service, and they a// want 
me to “hookup” customers! 

The Bravo pager is well-designed, It is 
modular—it has two circuit boards: One is 
a receiver, and the other is the decoder. The 
modular construction allows the retailer to 
Temove the receiver from the decoder to 
customize the entire unit to the retailer's 
frequency and format. 

Several tables are provided on page 18 
for those using the 930MHz Bravo. These 
tables are used to determine the operating 
frequency of Bravo pagers merely by 
looking at the first conversion oscillator 
and second conversion oscillator crystal 
frequencies. 

The first intermediate frequencies are ci- 
ther 17.9MHz or 45.00MHz. Determining 
the first conversion oscillator frequency is a 
matter of simple math: 

|{receiver frequency) — (first IF fre- 
quency)] / 12 = first conversion crystal 
frequency. 

Up to this point, you are dealing with a 
fairly common radio receiver. The big dif- 
ference is in the triple-conversion superhet- 
erodyne circuit that provides a narrow- 
bandwidth receiver capable of “ignoring” 
other transmitters operating close to the 
same frequency. 

The detector used in the Bravo provides 
several useful outputs, each of which is 
metered easily by the “flap” of the RTL- 
1005 test fixture. Astute technicians will 
note an audio output pin (TP6) and ques- 
tion the use of the [FFER for alignment 
rather than this test point. 

The IFFER simply provides greater gain 
at 455kHz, thus allowing a pager to be dras- 
tically mis-tuned and still have enough sig- 
nal to perform “brute-force” alignments. 

Data out and data in lines go to and from 
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A Motorola 
Thoroughbred. 


R-2600 


The sculptured horse, “ Magnificent Beast”. is the work of George-Ann Tognoni, Phx., AZ 


The result of years of breeding by design 

and technical evolution. The Motorola R-2600 
has the sleek quality of a thoroughbred and 
quick manners of a well trained quarterhorse. 
It knows what’s needed with only a soft touch. 


The R-2600. Computerized, digital accuracy, 


analog feel. Dependable on the job. 
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Well bred. 


a AM/FM Signal Generator = Soft Keys and Windowing 
= Duplex Offset Generator a PL/DPL Encode / Decode 
u See & Hear Spectrum Analyzer» SINAD Distortion Meter 
a Off-the-Air Sensitivity Receiver ws Oscilloscope 

s Relative Signal Strength Meter = Digital Voltmeter 


= Auto-Tune a Frequency Counter 
a Terminated RF Wattmeter a Serial Printer Interface 
= Tracking Generator (optional) —_...and More 


For Communicatons System Analyzer information: 
Call 1-800-235-9590. 


(AA) MOTOROLA 
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Table 1—KXN6370A (Y501) Oscillator Frequencies Table 2—NXN3000A (Y551) Oscillator Frequencies 
Carrier Freq. 1st Osc. Freq, 930.5125 76.051042 Carrier Freq. 1st Osc. Freq. 930.5125 73.79270 
(MHz) (MHz) 930.5375 76.053125 (MHz) (MHz) 930.5375 73.79479 
930.5625 76.055208 930.5625 73.79687 
929.0125 75.926042 930.5875 76.057292 929.0125 73.66770 930.5875 73.79895 
929.0375 75.928125 930.6125 76.059375 929.0375 73.66979 930.6125 73.80104 
929.0625 75,920208 930.6375 76.061458 929.0625 73.67187 930.6375 73.80312 
929.0875 75.932292 930.6625 76.063542 929.0875 73.67395 930.6625 73.80520 
929.1125 75.934375 930.6875 76.065625 929.1125 73.67604 930.6875 73.80729 
929.1375 75.936458 930.7925 76.067708 929.1375 73.67812 930.7125 73.80937 
929.1625 75.938542 930.7375 76.069792 929.1625 73.68020 930.7375 73.81145 
929.1875 75,940625 930.7625 76.071875 929.1875 7368229 930.7625 73.81354 
929.2125 75.942708 930.7875 76.073958 929.2125 73.68437 930.7875 73.81562 
929.2375 75.944792 930.8125 76.076042 929.2375 73.68645 930.8125 73.81770 
929.2625 75.946875 930.8375 76.078125 929.2625 73.68854 930.8375 73.81979 
929.2875 75.948958 930.8625 76.080208 929.2875 73.69062 930.8625 73.82187 
929.3125 75.951042 930.8875 76.082292 928.3125 73.69270 930.8875 73.82395 
929.3375 75,953125 930.9125 76.084375 929.3375 73.69479 930.9125 73.82604 
929.3625 75.955208 930.9375 76.086458 929.3625 73.69687 930.9375 73.82812 
929.3875 75.957292 930.9625 76.088542 929.3875 73.69895 930.9625 73.83020 
929.4125 75.959375 930.9875 76.090625 929.4125 73.70104 930.9875 73.83229 
929.4375 75,961458 931.0125 76.092708 | 929.4375 73.70312 931.0125 73.83437 
929.4625 75.969542 931.0375 76.094792 929.4625 73.70520 931.0375 73.63645 
929.4875 75.965625 931.0625 76,096875 929.4875 73.70729 931.0625 73.83854 
929.5125 75.967708 931.0875 76,098958 929.5125 73.70937 931.0875 73.84062 
929.5375 75.969792 931.1125 76.101042 929.5375 73.71145 931.1125 73.84270 
929.5625 75.971875 931.1375 76.103125 929.5625 73.71354 931.1375 73.B4479 
929.5875 75.973958 931.1625 76.105208 929.5875 73.71562 931.1625 73.84687 
929.6125 75.976042 931.1875 76.107292 929.6125 73.71770 931.1875 73.84895 
929.6375 75.978125 931.2125 76.103375 929.6375 73.71979 931.2125 73.85104 
929.6625 75.980208 931.2375 76.111458 929.6625 73.72187 931.2375 73.85312 
928.6875 75.982292 931.2625 76.113542 929.6875 73.72395 931.2625 73.85520 
929.7125 75.984375 931.2875 76.115625 929.7125 73.72604 931.2875 73.85729 
929.7375 75.986458 931.3125 76.117708 929.7375 73.72812 931.3125 73.85937 
929.7625 75.988542 931.3375 76.119792 929.7625 73,73020 931.3375 73.86145 
929.7875 75.990625 931,3625 76.121875 929.7875 73.73229 931.3625 73.86354 
929.8125 75.992708 931.3875 76.123958 929.8125 73.73437 931.3875 73.86562 
929.8375 75.994792 931.4125 76.126042 929.8375 73.73645 931.4125 73.86770 
929.8625 75,996875 931.4375 76.128125 929.8625 7373854 931.4375 73.86979 
929.8875 75.998953 931.4625 76.130208 929.8875 73.74062 931.4625 73.87187 
929.9125 76.001042 931.4875 76.132292 929.9125 73.74270 931.4875 73.87395 
929.9375 76.003125 931.5125 76.134375 929.9375 73.74479 931.5125 73.87604 
929.9625 76005208 931.5375 76.136458 929.9625 73.74687 931.5375 73.87812 
929.9875 76.007282 931.5625 76.136542 929.9875 73.74895 931.5625 73.88020 
930.0125 76,009375 931.5875 76.140625 930.0125 73.75104 931.5875 73.88229 
930.0375 76.011458 931.6125 76.142708 930.0375 73.75312 931.6125 73.88437 
930.0625 76.013842 931.6375 76.144792 930.0625 73.75520 931.6375 73.88645 
930.0875 76.015625 931.6625 75.145875 930.0875 73.75729 931.6625 73.88854 
930.1125 76.017708 931.6875 76.148958 930.1125 73.75937 931.6875 73.89062 
930.1375 76.019792 931.7125 76.151042 930.1375 73.76145 931.7125 73.89270 
930.1625 76.021875 931.7375 76.153125 930.1625 73.76354 931.7375 73.89479 
930.1875 76.023958 931.7625 76.155208 930.1875 73.76562 931.7625 73.89687 
930.2125 76.026042 931.7875 76.157292 930.2125 73.76770 931.7875 73.89895 
930.2375 76.028125 931.8125 76.159375 930.2375 73.76979 931.8125 73.90104 
930.2625 76.030208 931.8375 76.161458 930.2625 73.77187 931.8375 73.90312 
930.2875 76.032292 931.8625 76.163542 930.2875 73.77395 931.6625 73.90520 
930.3125 76,034375 931.8875 76.165625 930.3125 73.77604 931.8875 73.90729 
930.3375 76,036458 931.9125 76.167708 930.3375 73.77812 931.9125 73.90937 
930.3626 76,038542 931,9375 76.169792 | 930.3625 73,78020 931.9375 73.91145 
930.3875 76.040625 931.9625 76.171875 930.3875 73.78229 931.9625 73.91354 
930.4125 76.042708 931.9875 76.173958 930.4125 73.78437 931.9875 73.91562 
930.4375 76,044792 930.4375 73.78645 
930.4625 76.046875 F, = 12F, + 17.9MHz 930.4625 73.78854 F. = 12F. + 45MHz 
930.4875 76.048958 2nd Osc. Freq. = 17.445MHz 930.4875 73.79062 2nd Osc. Freq. = 44.545MHz 
NOTE NOTE 
This table applies to KXN6370A crystals (Y501) which are used in Bravo This table applies to NXN3000A crystals (Y551) which are used in Bravo 
pagers with receiver board kit number NRF4071A-D ONLY. Bravo pagers pagers with receiver board kit number NRF4071E ONLY. Bravo pagers 
with receiver board kit number NRF4071E use NKN3OQOQOA crystals, with receiver board kit number NRF4071A-D use KXN6370A crystals, 


IMPORTANT: Y551 1st Oscillator Crystal and C567 must be replaced as 
a pair per this table: 


Crystal Marking 


) 2nd Dot 
Black | None | 2182358G41 


| 2 | Violet | None | U2s 
| 3 |Orange| Orange P3K | Orange | Orange 2182358G48 
| 4 | Yellow Yellow | Orange | 2182358G49 


5 | No Markings P3K Orange | 2182358G48 


NOTE; Failure to replace Y501 and C517 as a palr could result in radio sensitivity at NOTE: Failure to replace Y551 and C567 as a pair could result in radio sensitivity al 
(he temperature extremes of operation. the temperature extremes of operation. 
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By itself, quality control no longek assures 
consistent quality at lowest cost. In today’ Ss 
highly competitive, highly reactive marketplace, 
it is imperative that we satisfy our customer's 
needs consistently, and that.we do it in a cost 
effective way..The customer partnerships that 
we form are long term commitments built’on 
uncompromising integrity. That commitment - 
to always seek improvement in every aspect of 
our business - is the quality standard to which 


we have aspired: 


As a result, Celwave takes considerable pride 
in announcing ISO 9001 certification for our 
manufacturing facilities in Marlboro; New Jersey 
and Phoenix, Arizona. This international quality 
standard encompasses all aspects of our 
business from desigh through manufacture. We 
have made a commitment to our customers to 
listen, to respond, and to excel at what we do. 
And what we do is to continue to provide the 
industry's leading telecommunications 
products...worldwide. 7 


~~ Celwave Visit Us at CTIA, Booth #2936. 
% 2 Ryan Road, Marlboro, NJ 07746-1899 
\. Phone: (908) 462-1880 * Fax: (908) 462-6919 
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SYSTEMS ING. 


dio Frequency S lems, inc: ag SB 


an 8-pin connector. Al this point, the re- 
ceiver circuitry ends, and the next step is 
to look at filters and decoders, which are 
on the second board. 


Decoders 

Motorola Bravo pagers use dedicated 
silicon chips to decode either POCSAG or 
Golay formats. 

These same chips provide output sig- 
nals to the liquid crystal display (LCD) and 


control signals to make the pager beep or 
vibrate. They also have been programmed 
to respond to various portions of an en- 
coded signal train. 

A review of these decoders’ schematic 
diagrams will convince a technician 
quickly that everything here is only a matter 
of time—or tinting. Again, Motorola has 
simplified this technical wonderland by 
marking each microprocessor with an eas- 
ily converted code number. It starts with 


Digital ANI 


Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios. |D-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


Caller ID: It will nail them. 


[ esc CONTROL SIGNAL’ 


sXe 


Satoh p Sage 


1985 S. Depew, #7, Denver, CO 80227 
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WHENEOVM 


QUALITY:SERVICE-PRICE 
.. WE DOIT BETTER! 


FOR THE 150, 450, & 850 MH, BANDS 


* Low-loss Transmitter Combiners 
“Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

“Duplexers 

Investigate this complete line of 
high performance products today! 


PHONE 817-848-4435 
FAX 817-848-4209 


WACOM 


PRODUCTS, INC. 
PO,BOX 21145 * WACO,TEXAS 76702 
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5/05860 and has a suffix of Oxx, where xv 
is a number between 01 and 16. (See Photo 
| on page 16.) 

The following table indicates the 
“language” and speed of the various 
processors. 


PROCESSOR LANGUAGE SPEED 


Q01 Golay 
Q04 POCSAG 512bps 
Q06 POCSAG 512bps 
Q07 POCSAG 1,200bps 
Q08 Golay 
Q10 POCSAG 512bps 
ait POCSAG 1,200bps 
Q12 Golay 
Q14 POCSAG 512bps 
Qi5 POCSAG 1,200bps 
Q16 Golay 


This table, along with a list of frequen- 
cies and formats supplied by the airtime 
vendor, is indispensable for determining 
rapidly the feasibility of hooking up Bravo 
pagers. 

In Houston, JJ Sounds has signed on with 
three big airtime suppliers. They operate on 
the following frequencies and formats: 


152.24MHz 
152.84MHz 
454.10MHz 
929.6625MHz 
929.7125MHz 
931.2875MHz 
931.4875MHz 


931.6875MHz 


Golay 

POCSAG 
Golay 

POCSAG 
POCSAG 
POCSAG 
POCSAG 
POCSAG 


512bps 


1.200, 512bps 
1,200bps 
2,400, 1,200bps 
1,200, 512bps 
1,200bps 


With a frequency and format chart, pro- 
gramming Bravo pagers becomes a process 
of matching crystals to the operating fre- 
quency needed, matching a receiver board 
to a decoder board and then heading to the 
Bravo Programmer. 


Pager servicing series 


“Servicing Pagers: Build a Shiclded 
Room,” January 1994, 

“Servicing Pagers: Build An ‘IFFER’,” 
February 1994. 

“Servicing Pagers: Frequencies. Coding 
Formats,” March 1994. 


Back issues printed within the past two 
yeurs can be ordered for $5 each, postpaid. 
Call customer service at 800-441-0294. Is- 
sues printed more than two years ago and 
individual article photocopies are unavailable 
from the publisher. 
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The New STABILOCK’ 4015 Radio Test Set % 
Tests Great-Less Weight ‘Y 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 

all the capabilities you've dreamed of in one unit, and doesn’t cost an arm and a leg. 

The STABILOCK 4015 packs a lot of features in a compact design: 
(J spectrum analyzer with audio 
L) electroluminescent display for easy viewing night or day 
C1 licensed CLEAR CHANNEL LTR® testing capability 
L] memory cards to load and run tests automatically, including all cellular formats 
_] digital storage oscilloscope 
| internal battery 

Lighten your two-way test load today—call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered trademark of the EF Johnson Company. STABILOCK 4915 is a regisiered trademark of Schlumberger Technologies 
NEW OPTION Quality Test Solutions 


Schlumberger Technologies 
ERICSSON Z ) EDA‘ TM Schlumberger Instruments 
P.O, Box 7004 


829 Middlesex Turnpike 


: wttuy wamessoe Trunking Licerisee Billerica, MA 01821, USA 
Ph -508-671-9700 
Now in stack at Tessco Fax BO8-G71-5704 
hi 0) 472-7000 1-800-225-5765 (outside MA) 


Me SS! 4015 STABILOCK O 


COMMUNICATION MONITOR etalon 
«0 " vor 2 s 
+100 Yeon Rx FM UneTsSeLECT 
ba Freq 150.8000 MHz : . 
Of fect 10.0 kHz 


Lev75ea 
Lvo 26W MAX ‘ 


Gen 0.1500 hHs 
Ext/thils ¢1-@000 kHz > 


SO foo Data 

~~ 7 son ear = = 

iter (0) ' YER MoD 
PN bee ’ “f 4 : 


(ite Qnty 
LES wow may @ gent © sad 


@ vow ® vist ® youn prio & © MODGEN 


AN/TX ee 


CCITT TR/e 


~@ wil nee @-- 


6oU Nn ALON soon 


Schlumberger “Technologies 
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Quality management 
uncovers hidden costs 


Part 3—A service facility or communications provider can put quality 
management to work to uncover hidden costs that limit profitability and 
ultimately threaten survival. Eliminating waste makes the difference. 


By Donald E. Koehler 


Finding hidden costs in any business 
can be difficult. 

Waste accounts for nearly 30% of 
manufacturing costs, according to Dr. W. 
Edwards Deming, author of Our Of The 
Crisis and several other books on using 
statistical analysis as a management tool. 
As if that were not bad enough, Dr. 
Deming says that waste accounts for more 
than 70% of costs associated with white- 
collar work products. 

Part | in this series (January 1994 is- 
sue) explains that quality management 
(QM), as it applies to servicing radio com- 
munications systems, includes gathering 
data on reactive, preventive, performance- 
based and cost-based maintenance proce- 
dures, Analyzing the data uncovers hidden 
costs in doing business; reduces radio and 
system downtime with the use of perfor- 
mance-based maintenance; provides your 
sales force with a powerful tool; and al- 
lows better resource allocation based on 
demonstrated need. 

Part 2 (February 1994 issue) describes 
automated data capture systems that help 
service facilities and communications pro- 
viders to gather and analyze information 
for quality management. Performance re- 
ports help sales efforts, too. 

The next step is to show how QM imple- 
mentation in your company, service de- 
partment or agency pays you back. 

Philip B. Crosby, in his book Qualiry 
Without Tears, writes that quality is free— 
and he is correct. 

A QM program eliminates waste, reduc- 
ing costs and therefore boosting profit 


Koehler is a technical writer, technical resource 
researcher; and computer, communications and 
database specialist for Hartec Management Con- 
sultants, Anchorage, AK. 


more than enough to offset the expense of 
the program. 


Customers 

Know your customer. 

As basic as that statement may seem, 
some communications providers and serv- 
ice centers do not know or understand their 
customers. It is easier for small businesses 
to know their customers, which gives them 
an edge over larger companies. 

In large agencies, corporate supply and 
maintenance divisions and other large busi- 
nesses, the customer may not be so easy to 


In many cases, you must 

help the customer to un- 

derstand exactly what is 
needed for the job. 


define. Decision-makers receive informa- 
tion filtered by sales and customer service 
staff members, or they may simply lack an 
understanding of the customers’ needs. 

To eliminate waste, decision-makers, 
from the maintenance technicians to the 
boss, should know and understand what the 
customers really need. 

For example, I once spent a lot of time 
setting up a flat database for an agency, 
only to get repeated calls for help from the 
customer. After further discussions, I 
changed the flat database to a relational 
database. 

The customer did not know the differ- 
ence between a flat and a relational data- 
base, he only knew what results he wanted 
the database to achieve. Had I worked 


harder with the agency so the customer and 
I could discover his real needs early on, 
the wasted time could have been put to 
better use. 

Customer education is the first step in 
stopping waste. In many cases, especially 
in large organizations, you must help the 
customer to understand exactly what is 
needed for the job. This education must 
include what you can and cannot do for the 
customer. 


Customer relations 

Once you have the customer and you 
understand his needs, make sure the cus- 
tomer knows you. 

Build on this understanding to form a 
long-term, high-quality relationship. The 
customer benefits by having expert re- 
sources available, and you benefit by be- 
ing able to meet the customer's needs with 
less waste and more profit. These benefits 
are the reason why Dr. Deming deplores 
the Jowest bid mentality. People are will- 
ing to pay for the necessary quality. Work 
with your customer to provide the neces- 
sary quality. 

In large agencies or companies, the cus- 
tomer sometimes is harder to find and to 
define. Maintenance organizations that 
provide internal support often are victims 
of the customerless product syndrome. 
Repaired items are placed back in “stock” 
and then passed to any number of end- 
users. 

In this case, the boss may have to be 
considered the customer. Maintenance su- 
pervisors or shop foremen have to set the 
quality standard. 

For items with an identified end-user, 
talk with the user. The better you under- 
stand each other, the better you do busi- 
ness. The user may benefit from your 
knowledge, resulting in fewer repairs. In 
the world of shrinking agency budgets, it 
may be the only way to survive. 

Larger agencies are switching from in- 
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When 
every 
second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor control. Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven. Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 


Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


dependability have been proven in 
the most demanding applications. 


If you need the contro! flexibility 
of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-150 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, i can count on Orbacom. Our com- 
and a wealth of other professional aq munications consoles are the most 
features. " reliable you can buy, and have 
been since 1970. 
If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM.-150 is the solution. TDM- 
150 is a custom system, so we'll 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
configure it the way you need it — Systems, Inc., 1704 Taylors Lane, 
up to 120 channels or more and Cinnaminson, NJ 08077; 
120 positions, TDM-150 uses time- Mini-TDM-150 Desktop Console FAX: (609) 829-6980. 


(Gorsacom 


SYSTEMS, Inc. 
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ternal cost-center repair to outsourcing or 
contract repair. The better you understand 
and support the internal customer, the less 
likely the agency managers will look 
outside. 


Training 

Training costs cut both ways. 

The management needs training on new 
technology and processes just as the tech- 
nical support team does. Training on new 
processes often is viewed as a worker only 
expense and is given reluctantly. New 
technology is approached with extreme 
caution. Often it is viewed as a risky 
investment. 

This attitude hurts companies twice. 

The technical support staff members see 
the job as a dead end, with little chance to 
improve their knowledge. 

They are forced to learn new equipment 
and processes the hard way—by trial and 
error. Trial and error is expensive. 

An Air Force sergeant once explained to 
me that a person’s ability to fix radios was 
inversely proportional to the number of 
radios he burned up in training. This is an 
exaggeration, bul it serves to point out that 
self-training really is expensive because of 
low productivity, damaged equipment, in- 


creased repair costs and long tumaround 
times—waste, in other words. 


Worker retention and support 
Professional training on new technology 
allows for increased productivity and 
serves to increase worker morale. 
If a person believes he cannot do a good 
job, he will not do a good job. A well- 


Managers who are able 
to communicate with the 
technical staff about the 
technology in use really 
can energize an 
organization. 


trained person will believe he can do a 
good job, and he generally does. 
Training can increase worker retention. 
The well-trained worker knows the com- 
pany trusts him and sees his future poten- 
tial. The more the management staff mem- 


bers understand the technology in use, the 
more receptive they are to new ideas. 
Managers who are able to communicate 
with the technical staff about the tech- 
nology in use really can energize an 
organization. 

The company or organization that really 
understands and meets their customers’ 
needs and gains a long-term relationship 
with its customers will succeed. 

An organization that trains, trusts and 
listens to its technical staff will continue 
to enjoy that success, and it will be re- 
flected in the elimination of waste in the 
work process and in increased profits. 

A quality management program may 
sound hard to design and expensive to 
implement. Its success requires that every- 
one in the organization participate. 

Quality management gives you the edge 
to do more than survive. For agencies 
faced with shrinking budgets, it makes the 
difference between their continued ability 
to deliver services or their being replaced. 

Be a good customer and demand the 
same from your supplier. You both will be 
better off in the long run. 
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Introducing Hutton Cellular from the 
company that's served the wireless 
industry for over 25 years. Priced to help 


revenues and retail sales! 
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CELLULAR PRODUCTS 


Dallas, Texas 
214-239-0580 FAX 239-5264 
800-442-3811 


Norcross,Georgia 
404-729-9413 FAX 729-9567 
800-741-3811 


CommWorks 

Denver, Colorado 
303-820-2929 FAX 820-2809 
800-726-6245 


Comm,.Works NW 
Seattle, Washington 
206-453-2132 FAX 453-1558 


FREE Cellular 


Accessory Guide! 800-426-2964 


See Us At CTIA Booth #2202 
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We did it again.” 


CIMARRON 
TECHNOLOGIES 


Come see us at booths 779 & 781 934 South AndreasenDrive, Suite G, Escondido, CA 92029 
Call 1-800-487-7184 or 619-738-3282. 


: CEU-2, the industry’s smallest, most feature-filled GE-STAR® compatible AN] Encoder with Emergency & Man-down. 


GE-STAR is a registered trademark of General Electric Corporation 


Circle (21) on Fast Fact Card 


(continued from page 8) 


=e 
a 
zz 
E 
= 
c 
lu 
a 
a 
sc 
r- 
< 
~~ 
6 
a 
2 
a 
=< 
z 
= 
Ww 
E 
<= 
< 


30 40 50 60 80 
70 = 90 


100 200 300 400 500600 800 1000 


700 900 


FREQUENCY (F) IN MHz 


Figure 2. Before using an antenna to measure field intensity, the antenna 
correction factor (K) must be known. The antenna factor can be deter- 
mined from this graph. Use the red graph for 751 antenna systems and 
the black graph for 500 antenna systems. These graphs are for antennas 
with a gain of OdBd (0dB referenced to a halfwave dipole). If the antenna 
has gain, then the antenna factor from this graph must be adjusted to 
compensate. To find the adjusted antenna factor, subtract the gain in 


Figure 3. A 75{) an- 
tenna system is used 
with a 509 spectrum 
analyzer input to make 
field intensity measure- 
ments. A resistive im- 
pedance-matching pad 
with an insertion loss of 
5.7dB matches the 751) 
antenna to the 50!) 
spectrum analyzer in- 
put. The inset diagram 
shows the resistive 
pad's construction. The 
antenna factor is deter- 
mined from the 752 line 
in Figure 2. The imped- 
ance-matching pad's 
loss and the antenna 
factor (K) must be 
taken into account 
when determining field 
Intensity from the dBm 
level on the spectrum 
analyzer. Also, any line 
loss must be taken into 
account. 


752 


750-TO-500 
RESISTIVE 
MATCHING 
PAD 
(LOSS = 5.74B) 


dBd from the antenna factor taken from the graph. For example, if a 
6dBd-gain, 50/1 antenna were used for field intensity measurements at 
465MHz, the antenna correction factor for the corresponding unity-gain 
{OQdBd) antenna would be about 21.3dBm. The adjusted antenna correc- 
tion factor, therefore, is 21.3 — 6, or 15.3dB/m. The blue and green lines 
exemplify the cases for a 750 system used at 450MHz and a 50{) system 
used at 150MHz as described in the article. 


by adding the antenna factor (+19dB/m) 
to get +56dBu (19 + 37). The loss of the 
impedance-matching pad also must be 
taken into account. Add this figure to 
56dBu to get 61.7dBu (S56 + 5.7). The 
61.7dBu figure is off the inner (black) 
scale, so find 61,7dBu near the bottom of 
the outer (red) scale. Reading across, we 
see this measurement corresponds to a 
field intensity of about 1,200%.V/m on the 
outer (red) V/m scale at the left. 

Figure 5 on page 30 shows a setup using 
a 502 antenna system with 6dBd gain. 
Assume that the spectrum analyzer is be- 
ing used to measure the level of a signal at 
150MHz. The antenna factor from the 
graph in Figure 2 for a 500 system at 
150MHz is +11.5dB/m. 

Because the antenna in Figure 5 has a 
gain of 6dBd, we must adjust the antenna 
factor by subtracting the antenna gain in 
dB from the OdBd-gain antenna factor 
(+11.5dB/m). The adjusted antenna factor 
becomes +11.5 — 6 = +5.5dB/m. 

Suppose the spectrum analyzer reading 
is —80dBm. Using the graph in Figure 4, 
locate —80dBm on the horizontal scale. 
Move up to the graph line and over to 
27dBu on the inner scale at the right. Ad- 


SPECTRUM 
ANALYZER 
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The power to compete. 


In answer to all your questions 


Will you support flex high-speed paging? Can you handle major 
throughput demands? Can you accommodate our growth easily and cost 
efficiently? Does the system act as a concentrator? Do you support 


ISO 9000 quality standards? Will you have fax store and forward? Are you 


market? 
itecture 


the s¥stem fully 


advanced 
act as ac 
salvage? 
sophistic 
really the people who originated the 3000 series? Is your system the 
top competitive alternative? Is it true that live operator services, 
TNPP, dispatch and “meet me” are all standard? Do you support full 


switching capabilities? Are you really that much less expensive? 


Yes, yes, yes, yes, yes, Coming SOON, YES... 


TELELINK DS35000 
Paging Systems 


U.S. and Canada Sales: 1-800-567-8884 Service: 1-800-567-5055 
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UHFEF-VHE 
SCAN-TRUNKING 


PORTABLE TO TELEPHONE, 
TELEPHONE TO PORTABLE and 
PORTABLE TO PORTABLE CALLS 


¢ Trunked and conventional mix 

« No add-on trunking board 

¢ 16 channels with 5 watts RF 

« DTMF store & forward protocol 
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Monark QTX portable radio telephones 
handle the two most popular scan 
trunking formats and their many 
varialions. Features include multi-group 
ROAM, single button 3€ interconnect, 
remote controlled deadbeat disable with 
reset and easy inexpensive PC 
programming. 
Available for immediate delivery! 


Monar 
© 1993 


® 
International Corp. 


Kansas City, MO 64153 
Ph: 816-891-0700 
Fax: 816-891-0888 
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Figure 4, This graph can be used to convert 
dBm levels on the spectrum analyzer to field 
intensity levels in dBu or »V/m. This graph is 
for an antenna correction factor of 0dB/m. 
When converting from signal level (dBm) to 
field intensity (dBu or ,:V/m), the antenna cor- 
rection factor is added (algebraically, observ- 
ing signs) to the dBu figure, and any loss (such 
as line loss and matching pad loss) is added to 


just for the antenna factor and line loss. Add 
the antenna factor and line loss to 27dBu 
to get 27 + 5.5 + 2 = 34.5dBu, or about 
$3,.V/m on the inner scale at the left. 

The graph in Figure 4 can be used to 
convert from signal level at the receiver 
input to field intensity at the antenna or the 
reverse—field intensity at the antenna to 
signal level at the receiver input. Some ex- 
amples will clarify the many uses of the 
graph in Figure 4. 

The specification states that the 20dB 
quieting sensitivity of a pager is 254.V/m 
in terms of field intensity or 0.5y,V at the 
receiver RF input jack. The frequency is 
{SOMHz. Because pager antennas are lo- 
cated inside the small pager housing, they 
are necessarily very lossy. Compared to a 
halfwave dipole, a pager antenna might 


—80 
(—20) 
dBm 


-70 
(-10) 


the dBu figure. When converting from field in- 
tensity levels (dBu or ».V/m) to signal levels 
(dBm), the antenna correction factor is sub- 
tracted (algebraically) from the dBu figure. Any 
losses are also subtracted (algebraically) from 
the dBu figure. The blue and green lines exem- 
plify using the graph to derive ,.V/m for a 750. 
and a 50() system as described in the article. 


have a gain of —25dBd or so. (A negative 
gain is a loss!) 

We do not know the pager antenna gain 
compared to a halfwave dipole, but we can 
determine it with the Figure 4 graph. The 
ratio of the required field intensity (4.V/m) 
to the required signal level at the receiver 
input for 20dB quieting is 254V/m to 
0.52V or 50:1. On the Figure 4 graph. lo- 
cate 50 on the left inner scale. Follow the 
horizontal grid right to the inner dBu scale 
at about 34dBu. 

From Figure 2, the antenna factor for 
a OdBd gain antenna at 1ISOMHz (502) 
is +11.5dB/m. Now, subtract the 34dBu 
reading from the antenna factor 
(+11.5dB/m) to yield: 11.5 - 34 = 
—22.5dB, which is the gain of the pager 
antenna in dBd. 


As the industry's undisputed durability leaders, land mobile antennas from A/S Mobile never lie down on the 
job. Their superior technology, materials and manufacturing keep them working year after year. So you can 
retire your worries about land mobile antenna failure. 

A/S Mobile designs antennas for virtually all land mobile applications. And we work overtime packing 
in features other manufacturers leave out. Features like rubber O-ring seals for moisture protection, 

100% tactory-tuned and locked coils for long-term frequency stability. And stainless steel whips for topmost 
durability. You can even ask for a flexible shock-absorbent spring for high-vibiation environments. And all 
A/S Mobile antennas are designed tor peak efficiency. So they work every shift at 
maximum performance. 

Call A/S Mobile at 1-800-664-5274 and 
place your order for the highest quality antennas 
manufactured today. Unlike your retired fleet, 
the only thing our land mobile antennas will 
pile up is air time. 


30500 Bruce Industria! Parkway 
Cleveland, Ohio 44139-3996 
216-349-8400 

FAX 216.349.8407 


Your Wireless Connection.” 


Visit us al CTIA, Booth #2036 
Circle (24) on Fast Fact Card 
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GE RADIOS 
AT WHOLE- 
SALE PRICES, 


# We will meet or beat 
any published price. 

# The largest GE dealer 
in N. America 

# Rush Delivery in the 
U.S., Canada & Mexico 

# We buy used 


& take trade-ins 

on GE Two—Ways 
FREE sales & 

service support 


Hrs.: Mon. thru Fri. 8A.M. to 7 P.M. E.S_T. 
Two—Way Wholesale Distribution 
3512 Cavalier Dr.» Ft. Wayne. IN 46808 


Circle (25) on Fast Fact Card 
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A negative gain is a loss, so the pager 
antenna has a loss of 22.5dB compared to 
a halfwave dipole. We might say the pager 
antenna has a “handicap” of 22.5dB. 

Here is another example. Suppose thal a 
receiver operating at 450MHz is connected 
to an antenna with 6dBd gain. The field 
intensity at the antenna is 10,V/m. The 
line loss is 2dB, and the system impedance 
is 502 throughout. What is the signal level 
at the receiver input in dBm? 

First, find the antenna factor from Fig- 
ure 2. At 450MHz the antenna factor is 
+21dB/m. The antenna gain (6dBd) must 
be subtracted to give an adjusted antenna 
factor of 21 — 6 = 15dB/m. 

Next, on the Figure 4 graph, locate 
10.V/m on the left inner scale and follow 
the horizontal grid to 20dBu on the right 
inner vertical scale. Now subtract the 
antenna factor and the line loss to yield: 
20 — 15 — 2 = 3dBu. or about 1.42V on 
the left inner scale. 

To obtain the signal level in dBm, fol- 
low the horizontal grid right to the diago- 
nal graph line and then the vertical grid 
down lo the inner horizontal scale at about 
-104dBm. Thus, the scales can be used to 
convert between dBm and pV very easily. 
For example: 10.V = —87dBm. 

The scales also can be used to convert 
voltage ratios to decibels or vice versa. 
Suppose you want to convert a voltage 
ratio of 7:1 to decibels. Simply locate 7 on 
the inner 2V/m scale and follow the hori- 


When converting from 
signal level units (dBm) 
to field intensity units 
(dBu), add the antenna 
factor and add any loss 
in dB between the 
antenna and receiver 
input. 
ST I 
zontal grid to the inner dBu scale at about 

Wf 

Convert decibels to voltage ratios by 
doing the reverse, Find the decibel figure 
on the dBu scale and follow the horizontal 
grid to the ~V/m scale to find the equiva- 
lent voltage ratio. For example: 20dB cor- 
responds to a voltage ratio of 10:1. 

It is easy to find levels such as “15dB 
above 3y.V.” Locate 3 on the inner pV/m 


scale, and follow the horizontal grid to the 
9.5 on the inner dBu scale. Then follow the 


GAIN = 6dBd << 
+ 


—— 


500 
LINE LOSS = 2dB 


SPECTRUM 
ANALYZER 


Figure 5. A 509 antenna system with a gain of 
6dBd is used in conjunction with a spectrum 
analyzer to measure field intensity, 


vertical grid up 15dB to 24.5dBu and, once 
again. the horizontal grid to about 17pV. 

Remember, when converting from field 
intensity units (dBu) to signal level units 
(dBm), subtract the antenna factor. Also 
subtract any loss (such as line loss) be- 
tween the antenna and receiver input. 

When converting from signal level units 
(dBm) to field intensity units (dBu), add 
the antenna factor and add any loss in dB 
between the antenna and receiver input. Be 
sure to add and subtract algebraically. 
(Observe the positive and negative signs.) 

I hope that this information will assist 
you in converting between field intensity 
units and receiver input signal levels. Next 
month, all the formulas for calculating sig- 
nal levels, field intensity and antenna fac- 
tors will be provided, along with typical 
examples. 

As mentioned, the graphs in this article 
are analogs for 4 computer program that 
calculates the precise values. The program, 
for IBM-compatible computers, is avail- 
able from the author on a 5.25-inch floppy 
disk for $5 plus $1.50 for shipping and 
handling. The program is also available on 
a 3.5-inch floppy disk for 50 cents more. 
This program does all the conversions dis- 
cussed in this column quickly, painlessly 
and more accurately. Write to the author at 
204 Tanglewylde Drive, Spartanburg, SC 
29301-2949. 
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PERFORMANCE YOU CAN TRUST... 


4 vaee 


Jaro 
; = 


ER BATTERY AFTER BATTERY AFTER BA 


JBRO...YOUR SMART CHOICE FOR QUALITY RECHARGEABLE BATTERIES. 


Dependable communication is critical. Dependable for your specific application. Call today for our FREE 
batteries guarantee it. That’s why more and more catalog of highest quality 

mobile communications operators everywhere are battery products and 

relying on the consistent quality and outstanding services. Battery after 

performance of JBRO rechargeable batteries. battery, JBRO gives 


Uncompromising workmanship and you performance 


ante | 
an extensive line ensure you'll get you can trust! 
maximum power and a perfect fit re 
Maximize performance 
and life of your rechargeables with 


B ATTE R } E S I N [ JBRO's line of Telepower® Conditioner/Analyzers. 


JBRO Batteries, Inc. 1938-A University Lane Lisle, |L60532-2160 § Phone: 708/964-9358 Fax: 708/964-9081 Order Entry: 800/323-3779 Fax Entry: 800/237-6435 
JBRO Batteries S.W., Inc. 25700 1-45 North #111 Spring, TX77386 Phone: 713/367-9393 Fax: 713/292-7139 Order Entry: 800/245-1138 


Visit Us at IWCE, Booth #475. Circle (26) on Fast Fact Card 


Welcome to Mobile Radio Technology's preshow cover- 
age of the 1994 International Wireless Communications 
Expo/Spring. Our editors have worked to provide 

a comprehensive overview of this annual 
mobile communications show. This sec- 
tion is designed to help you to plan 


your time at the 


show at the Las 
ss 
= 
SZ 
Ze: 
CF 


Vegas Conven- 

tion Center, Las 
LY 
“Ny 


Vegas, April 
13-15. Sections 
include: 


O a pull-out map on page 324A, in- 
cluding a list of exhibitors and their 
booth numbers. 

Oa summary of exhibitors’ products and 
services on display. Exhibitors listed include 
those who submitted information as of press time. 

More than 300 mobile communications equipment manu- 
facturers, distributors and service providers will convene at 
the Las Vegas Convention Center, and many exhibitors will 
debut new products and services as they gear up for 1994. 
Products on display will include antennas, accessories, cel- 


IWCE/Spring show 
preview/guide 


Cin 


lular items, data communications, mobile and portable ra- 
dios, paging equipment, test equipment, tone signaling 
equipment, towers and other wireless-related 
items. 
For a rundown on what exhibitors plan 
to unveil and showcase at this Spring’s 
Expo, refer to 
te Products 
and Services 
section begin- 
ning on page 33. 
The names of 
exhibitors who are also advertisers in 
this issue are highlighted in blue ink. 
Page numbers where you can find their 
respective advertising are also listed. 
In addition to the new products that ex- 
hibitors will display individually, there will be 
a “New Products Information Center” where visi- 
tors may review new products and new products literature. 
Symposia at Expo will cover mobiles communications 
industry opportunities and technical topics (se@ below). 
Mobile Radio Technology will be in booths 373 and 375. 
See you at Expo! 


TENTATIVE IWCE SYMPOSIA SCHEDULE 


WEDNESDAY, APRIL 13 


THURSDAY, APRIL 14 


FRIDAY, APRIL 15 


© Opening session: ‘The Wireless Lane 
on the Information Highway” 
(8:30 a.m. to 10 a.m.) 


0 “220MHz Modulation Techniques” 

0 “Wireless Applications in Public Safety” 
0 “Mobile Data Networks for End-users” 
Qo 
oO 


c “Capitol Hill Roundtable” 


O “Mobile Communications Opportunities 
Forum: Latin America; Asia; Eastern 
Europe; Commonwealth of Independent 
States; Africa; Canada” 


O “New Advances in Test Equipment” 
“Systems Design for Digital SMR” O “National Information Infrastructure” 
“Mobile Data Applications” © “Regulatory Parity” 
0 “220MHz Equipment Overview” Q “PCS Update” 
O “FCC Open Roundtable” 


QO “North American Free Trade 
Agreement” 


O “Site Measurement” 


O Closing Session: “The EMF Scare” 
(10:30 a.m. to 11:45 a.m.) 
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Expo 


Products, services 


Advance Label & Tag 
EEXESTUNG PV OCUCS ac 
Customized logo labels for pagers, cellular and 
radio equipment; specialized labeling for cap- 
codes, frequencies; battery warranty and other 
variable information; bar-code labels; software: 
printing equipment, 
Circle (250) 


Booths 154, 156 


See classified ads 


Aerotron-Repco Sales 
Existing producty ——__ 
MPAC base stations and repeaters; NLR-96 
apread-spectrum RF modem; SLR-96 RF mo- 
dem; utility data system; utility repeater. 
Se.) ———— a eT 
AER 3000 digital switch: Vista mobiles and 
yortables. 

Sircle (251) 


Booths 557, 559 


vir Comm Booth 358 
txisting products — 
Jsed and reconditioned Motorola, GE, E. F. 
ohnson and other mobiles, portables, base sta- 
tons, accessories; PL and Quik Call IL paging 
eeds and filters. 
tirele (252) See classified ads 
Hen Telecom Group Booth 218 
cxisting products — 
4/S Mobile Division: vehicular and portable an- 
.ennas for land mobile and cellular use; Decibel 
Products Division: metal, fiberglass, panel and 
Varitilt base station antennas plus site equipment, 
filters and remote digital site monitors; 
Grayson Electronics Division: paging repeaters 
nd data trackers. 
Vew products 
AVS Mobile Division: On-glass IV with its salid- 
state coupling box; Decibel Products Division: 
Sentry remote site monitor with updated soft- 
ware, Grayson Electronics Division: Pagethru 
JOOMHz paging repeater and Pagetracker En- 
‘aneement options, 
“ircle (253) 


See ad pages IFC, 29 
’llgon Mobile Booth 378 
cxisting products — 
Aobile, marine, portable and yagi antennas from 
‘SOMHz to 1,800MHz. 

dew products 
Aobile Base 2000 for cellular and PCN. 
rircle (254) 


i 


. American Tower Services Booth 158 
Dok TS 56, {| 
Erection of guyed and self-supporting towers in 
rugged terrain access locations. 

Circle (255) 


Anchor Graphics Booths 575, 577 


Existing products 


Labels for cellular phones, overlays, escutcheons, 


ID tags, serialized and bar codes; labels for pag- 
ers, two-way radios; all types of custom labels. 
Circle (256) See classified ads 


Andrew Booth 1162 
Existing products 

Heliax coaxial cable product line. 

New products 
4'4" IEC connectors for Heliax cables that meet 
specs IEC-339-105-3; Valuflex Heliax jumper 
cable assemblies that are engineered to outper- 
form braided cable assemblies; 3M Cold Shrink 
weatherproofing kits that do not require heat gun 
or other tools to install; “/s" Heliax superflexible 
cables; PVC jacketing option for 42" and smaller 
Heliax cables that meet NEC CATYX rating; 
Arrestor Plus surge protector. 
Circle (257) See ad page 39 
Antennas America 
Exisnngprogucys,— — 
Disguised decal antennas for two-way radio, cel- 
lular and other frequencies. 

New products 

GPS antenna. 

Circle (258) 


Booth not assigned 


APREL 

Existing products —_— 
[SO 9000 (Guide 25) accredited independent 
product evaluation and certification services for 
radio, cellular, antennas, paging, telecom; R & D, 
engineering and consulting services in the fields 


Booth 143 


of electromagnetics/RF, grounding, shielding, 
25D, transients, acoustics and electroacoustics 
performance, network and communications stan- 
dards. 

Neerproduay, 
RADHAZ/EMF research, testing and consulting; 
information security (INFOSEC) consulting and 
system design. 

Circle (259) 


Astron Booths 1250, 1252 
Existing products 

Power supplies: inverters; converters. 

Circle (260) See ad page 41 
Avcom of Virginia Booth 1275 
Existing products ———_____ 
Models PSA-65A, PSA-37D, PSA-35A portable 
spectrum analyzers; NASA-LOOOA network and 
spectrum analyzers; models MSC-1000B, MSG- 
170A; MSG-5 microwave sweep generators; 
Inmarsat, SCPC, SCS, video, test satellite receiv- 
ers; microwave accessories. 

el ——____ 
BNG-1000A broadband noise generator for use 
with spectrum analyzers to allow them to do 
swept measurements similar to that of a tracking 
generator; CAE-1575 GPS antenna extension for 
operating GPS receivers in the vehicle, 

Circle (261) 


Aytee 

Existing products ——__ 
Color touchscreen-operated, integrated radiotele- 
phone dispatch console systems for control of 
conventional radio, trunked radio, PBX lines, CO 
lines, ringdown lines with paging, autodial and 
many other features. 

New products — 
DSPatch digitally switched color touchscreen 
console system controls from 32 to 1,024 lines or 
operator positions and has all conventional and 
trunked radio requirements with advanced tele- 
phone features. 

Circle (262) 


Booths 1257, 1259 


Bally Engineered Structures Booth 256 
CTS 94) | 
Lightweight insulated modular panels assembled 
with a “speed-lok” fastening system to permit on- 
site construction for remote and roof-top ap- 
plications, 

Circle (263) 


Bee Electronics 
OU TT 
2011B leather case fits Motorola GP300; 7095B 
leather case fits Kenwood TK480; 961 leather 
case fits Motorola 8000 cellular phone; 902 
leather case fits Bravo Express pager. 

New products 
2025B leather case fits Motorola HT 1000 and 
MTX 8000; 5102 leather case fits Ericsson GE 
Monogram; 964 leather case fits Motorola Micro 
Tac cellular phone; 976 leather case fits Oki 1150 
cellular phone. 
Circle (264) 


Booths 363, 365 


See ad page 70 
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Name :  everReach Pager rr 
Bor : Autumn in 1993 


Previous Experience 
_ Highly successful performance in ASIA 


Career Goal 
To provide the highest quality pager 
t Sta 


to be successful in the Unite 
Character : 

1) Provide esa full to use 
_____2) High quality and trouble free 
3) Reasonab! e price and e: 

sales service 
Number One Skili : 


Catches every signal - Highly sensitive 


Features : oe SP cee 
Small and light (compact design) 
Power back-up 
Automatic power on/off 
Message protection by a user's password 
Time stamping 
Duplicate message check 
20 message memory 
Alarm 
Vibration standard 
Free Accessories 


4) 
a) 
n 


rey) yey | 


Contact 


EVERON AMERICA, INC. 
836 Foley Street 
Jackson, MS 39202 
1-800-603-3766 


everpeach 


Recommend me to your customers, 
and they will be 100% satisfied 
with my performance. 


AMERICA, INC. 
TEL 800 603-376 


L. 800 603-3766 FAX 601 & 
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Bendix/King 
Existing products —————_ 
EMY, UHF mobile; LMH, VHF mobile; LPX, 
800MHz portable; EPU, UHF portable; EPV, 
UHF portable. 

Netprouiere 
EMH Flex-Mode VHF mobile—136MHz- 
174MHz; EPH Flex-Mode 1.5W and 5W VHF 
portables; EPI, VHF portable. 

Circle (265) 


Booth 134 


Bird Electronic 
Existing products 
Thruline RF directional wattmeters; Termaline 
RF load resistors; Tenuline RF attenuators; RF 
filters; RF couplers; field strength elements; 
meters; accessories. 

New products —__ 
AT-800 cellular antenna tester that measures 
antenna performance in the 806MHz-960MHz 
range. 

Circle (266) 


Booths 563, 565 


Bomar Crystal Booths 232, 
Existing products ————___ 
Motorola Bravo pager crystals for all bands; GE 
MVP mobile crystals and channel elements; 
Motorola MT500 crystals and channel elements. 
fifa eS 
Motorola Bravo Plus pager crystals for all bands; 
Motorola Adyisor pager crystals for 900MHz; 
Fanon Courier M54, MUS54 land oni icon 


Circle (267) 


sramecg Hoon 

Existing products ——___ 
Tower light monitor, mobile message center; 
mobile encoders; mobile decoders; ANI systems; 
tone system; reeds and active filters; eight-func- 
tion controller. 
New products 


Mode! 3065 micro ANI encoder; model 3063 
micro mobile decoder. 


Sircle (268) see classified 


Cadex Electronics Booth 773 


Existing products 


C-series programmable battery analyzers, more 
than 500 battery-specific “smart” adapters are 
available. 

Circle (269) 


Cajun Tower Systems Booth 1173 
Existing products ———______________ 
Self-supporting and guyed communication 
towers. 


Circle (270) 


Carlson Communications —see listing under 
Optaphone Systems 


Cartwright Communications Booths 262, 264 
Existing products ——___ 
Transmitter combiners, receiver multicouplers, 
isolators, duplexers and other site management 
products from Antenna Specialists, Celwave, 
Decibel Products and Telewave; demonstration 


of how combiners are tuned using a Hewlett- 
Packard network analyzer. 
Circle (271) 


Existing products: ———— 
Mobile Radio Technology and Cellular Business 
magazines jointly publish this bi-monthly maga- 
zine for the international marketplace. The pub- 
lication, Cellular & Mobile International, fo- 
cuses on key issues and developments pertinent 
to the mobile RF environment, The circulation of 
10,000 predominantly reaches Africa, Australia, 
Central America, Europe, Far East, Middle East, 


New Zealand and South America. 
Circle (272) 


Cellular Busirte fooths 373, 37 
Existing. prodicts__ 
Cellular Business is the “Journal of Cellular 
Telecommunications.” It is published monthly 
and provides marketing and engineering infor- 
mation and news of the cellular industry. Read- 
ers are cellular professionals, including system 
operators; dealers; retailers; agents; resellers; 
engineers; and members of the telecommunica- 
tions financial and legal communities. 

New products ———______ 
Calling All Carriers provides the industry's most 
complete directory of cellular carriers with ad- 
dresses, telephone numbers, fax numbers, and 
related switch and cell-site information. The 


Our Dispatcher Workstations 
Work the Way You Work 


( 5 gned spe y tor yt 
preferences. You can quickly and easily design operatint screens f 
function, color, switch sizes and locations, and more. 


oe i oe hn oe 
Ph fet on 


control and unparalleled flexibility. 


Ultra-Com communications control systems offer more features, more 


Moducom consoles and workstations are designed for today's 
emergency communications requirements and budgets. 
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Moducom works the way you work. Call or write for our 
literature package and free programming demo disk. 


MODULAR COMMUNICATION SYSTEMS, INC. 


13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333. e FAX: (818) 764-1992 


Circle {30) on Fast Fact Card 
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We have major league 
experience. 


Here’s our pitch. When you’re looking for antenna site space in Southern California, 
don’t waste your time with minor leaguers. Meridian’s team brings you over 38 years 
experience, plus a lineup of 39 sites with coverage that stretches from the Mexican border 
to Santa Maria. Our newest site is a rookie named Banning Peak which covers Banning Pass. 

As Southern California’s MVP, Meridian is a seasoned pro with state-of-the-art facilities. 
We're currently initiating continuous site monitoring to keep score of the temperature, elec- 
tricity status and other variables. If something goes foul, we'll know! 

And we're batting a thousand when it comes to stand-by power, air conditioning, and 
site maintenance. We also have a new high-security access system on deck for 1994. 

Best of all, you'll get the personal touch of both our owner and our coach, Jack and Rich 
Reichler. Call us toll free at (800) 400-SITE. ; ; z 
And see why our fans think we're all stars. Creat sites, great service, since 1956. 


Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818)888-7000 © (800)400-SITE (7483) ¢ Fax (818)888-2857 


Circle (31) on Fast Fact Card Visit us at IWCE/Spring; Booth #153 


guide is updated quarterly so that you will have 
the fatest available information about carriers, 


Cellular Wholesalers Booths 442, 444 
Existing products : 
Cellular phones manufactured by Motorola, 
NEC. Oki, Blaupunkt, Audiovox, Technophone, 
Pioneer, Fujitsu; two-way radios manufactured 
by Motorola Spirit, Ranger and Maxon, 

Circle (274) 


Extsting products 
Mobile telecommunications systems products, 


including base antennas, transmitter combiners, 
receiver multicouplers, filters. duplexers, bidirec- 


tional amplifiers, transmission line products 


New products 
Distributed antenna system products; Great Seal 
cold shrink: WJD860 waveguide combiner. 


EEE 


fe bese, ei hese) 
ne. and Uoite Pagers. . 


té +m. os ommere* 


as able’=|ncreased.Op 

* Rugged Black orRed Case. 
Small Size - 34/8" x 27/16" x 15/16" 
a Singi@’"AA™ Battery De 
‘* e Variable-Volume Contral ~~~ .. 

* Group Call Standard.on-Second Tone 
* Channel Monitoring Capability 
©3 Year Limited Warranty Standard |. 
©4-&S Year Limited Warranty Available 


_ SHINWA Communications of America Ince: 
P.O. Box 26407 
Oklahoma City, OK 73126— 
TEL'1-800-627-4722 
FAX 1-800-759-1722 


SHINWA Tsushinki Co., Ltd. 
12-2 Hamadayama 4-Chome 
Suginaml-Ku Tokyo, Japan 
TEL (03) 3313-1211 

FAX (03) 3313-1218 

TELEX: J27432 Sinwacom 


Circle (32) on Fast Fact Card 
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Central Tower Booth 1271 
Existing products — 
SSX towers; SRX towers; self-supporting towers 
and tower accessories. 

New products 
Central Tower universal sidearms. 
Circle (276) 


Existing products 
Cellular, wireless, GSM. PCN and PCS antennas; 
land mobile antennas and batteries, 

New products 
Injection-molded 5%2" CXPS antenna with 
2.5dBi gain, ¥2-wave: EXP antenna with 2.5dBi 
gain 


Childs Antennas 
Existing products 
Land mobile and cellular antennas; land mobile 
and cellular mount kits; base antennas; portable 
antennas, 
New products 
Ultra Stick base antenna. 
Circle (278) 


Booth not assigned 


Existing products 
GE-STAR compatible line of ANI products; 
C-Mark series of desktop display and computer 
interface units; subminiature encoder and 
decoder line for mobiles and portables. All 
products include Man Down and emergency 
functions. 


Existing products 
Liberty radio and E9-1-| dispatch console. 
New products 
CRT-based touchscreen radio console. 


Existing products 
DG 200 radio delay timer, DGRM 501 and 501B 
repeater and crossband repeater, DGME 1000 
mobile extender. 


Existing products 
Wholesale distributor of more than 70 communi- 
cations product lines, including lightning protec- 
tion, cellular phones and accessories, cell site 
antennas and cable, portable fax machines and 
test equipment 


Existing products 
RFCAD, RFPath. TProfile. 
New Products 
RFCAD 1.2. 


Existing products 
TS-32P series CTCSS encoder-decoder; SS-32P 
and SS-32SMP series CTCSS and burst tone 


®) 


nbly Required 


the highest 
lective cable 


designs, 
manufactures, 


Se 
assembles 
and pretesis 
HELIAX 
coaxial cable 


fg 


and premium 
connectors. 


Cellular Communications 


Expo 


encoders; SD-1000 and PE-2P series two-tone 
sequential encoder and decoder; PE-1000 series 
paging encoder, PE-4/PE-15 series POCSAG 
(RPC1) paging encoders: TP-38 repeater 
tone panel; DTD-1 DTMF decoder; DCS-23 
DCS encoder-decoder; TS-64 CTCSS encoder- 
decoder; ID-8 Morse code station identifier, 

Circle (284) See ad BC 


Computer Resources Booths 1366, 1368 
ECENETERS PROUUCTS a 
Turnkey systems for the two-way radio industry; 


service and sales management; SMR billing; 
pager billing and inventory; associated account- 


ing modules, 
Circle (285) See classified ads 
Comsearch Booths 1244, 1246 


Existing products ——______ 
Engineering software products and services that 
support the design, optimization and implemen- 
tation of wireless communications systems of 
any type. 

Circle (431) 


A new idea for 
hatchback vehicles — 
STI-CO’s Swivel Adaptor! 


Our new option for 
trunk lip mount 
cellular look-alike 
antennas fits most 
hatchback cars, vans, 
and 4-wheelers. 


Another innovation from... 
The 


DISGUISE 
GUYS 


« 


»» 


11 COBHAM DRIVE ORCHARD PARK, NY 14127-4187 [716] 662-2680 FAX -5150 
Circle (34) on Fast Fact Card 
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Comtelco Industries Booth 273 
Existing products — 
Omnidirectional and yagi base station antennas; 
lowband, highband, UHF, 800MHz and 
900MHz, 1GHz-and-above mobile antennas; 
special purpose antennas. 
New products 
1GHz-and-above antennas. 
Circle (286) See ad page 62 
Connect Systems Booth 766 
Existing products ——___ 
TP-154 tone panel; CS-800 interconnect; CS- 
900, 6800, 8200, 9800, CS-700 interconnects: 
CD-1I communications tone/DCS/DTMF decoder 
and display unit; RTS rural telephone system. 
New products —— 
EX-8 line expander module; TP-154 Plus re- 
peater, tone panel and interconnect in one unit. 
Circle (287) See ad page 13 


CPI Communications — Booths 966 and 968 

TO  —— 
De remotes and termination panels; tone remotes 
and termination panels; local extensions; signal- 
ing products. 

ef | Oo 
DTP series de panels, newly designed and pack- 
aged tone remotes; MCR310 multi-channel re- 
mote for Midland XTR; TSR200 multi-system 
and subfleet remote for Motorola Maxtrac 800 


trunking. 
Circle (288) See ad page 66 
cTi Booth 1150 


Existing products 
Page Master Phase Il; Mobile Master Phase II; 
Mitee-Page (alphanumeric); Mitee-Page (analog/ 
digital); WEE-Page; SF-65 page store and for- 
ward unit; TXC-100/200 remote base station 
controller, DID/SMR 3-5, 

New products 
SX-96 multi-port trunk controller; Opti-Page 
voice mail/paging terminal; TNPP paging net- 
work controller. 

Circle (289) 


Cushcrafv/Signals 
Existing products 
Many antennas for a broad range of data collec- 
tion and land mobile applications. 

New products 
$9026P 902MHz patch; $2406P 2.4GHz patch: 
$2400B unity gain 2.4GHz omni; $2403B, 3dB 
2.4GHz omni. 
Circle (290) 


Cushman/ KNS Enterprises 
Existing products 
Models 7120, 7130, 6030 communications 
monitors. 
New products 
KNS model K-300 spectrum monitor; KNS 
model K-30 selective level meter. 

Circle (291) 


Booth 128 


See ad page 15 


Booth 1445 


D & L Two-way 
Wholesale 
Existing products 
GE two-way radio mobiles, portables and base 

Stations; repeaters. 
New products 
Monogram mobile and portable; EDACS duplex 


Booths 377, 379 


POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
Cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL-11R-RA 
pads (supplied with the power supply), to the top of the SL-11A 
(2%4"Hx7%"Wx9%"D) or the SL-11R(2%"H x 7"Wx9%"D), 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 


EE dda Ifnsa 


dda irons 


SL-11R-GE 


be 


ia 
& 
im) 
Fe 
= 
wa 
- 
= 
a 
ey 
ca 
& 
si 
io 
es 
™ 


JE ASTRON soniien 


CORPORATION Facsimile: 714/458-0826 
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Expo 


portable, Orion mobile. 

Circie (292) See ad page 30, classifieds 
Daniels Electronics Booth 1372 
Existing products 
VHF, UHF, 800MHz, synthesized portable, 
ransportable and fixed radio systems 

New products 
PRP-! portable radio system 
Circle (293) 

DataCom Systems 

New products — 
Models 2WFD and 4WED telephone line extend- 
ers, data units; 2WEL economy telephone line 
extenders; RRC-93 radio remote controllers; 
DRS-010 radio switches 


See ad page 60 


Booth 1565 


Circle (294) 

Dataradio Booth 162 
Existing products 

Vehicular information series (VIS) radio 


modems including “MRM” series mobile ra- 
dio modems for conventional and trunked 
applications. 

LE 9 (| 
Mobilmux for integrating GPS sensors terminals 
and printers in mobile data applications; MSC 
multi-site controller for wide-area mobile data 
systems. 

Circle (295) 
David Clark 
Existing products 
Headsets with push-to-talk adapter cords for 


Huaths 659, 661 


portable and mobile radios; voice-activated head- 
sets for portable radios; headset intercom sys- 
tems with two-way interface. 

New products 
Ultra lightweight style headset for mobile radio 
and intercom system applications. 

Circle (296) See ad page 12 


Dinet—Distributed 
Networks 

POC or 

DataMate 1000, 1500, 3100 mobile terminal sys- 

tem; Unipage I-20 paging encoder, DVA 1000 

digital voice announcer. 

New products 

DataMate AVL/GPS location system. 

Circle (297) 


Booth not assigned 


Danutech Tactical Booths 815, 817 
Communications (DTC) 

Existing products 
RHS series radio headsets, PTT and vox; EM 
series ear microphones, TM series throat micro- 
phones; SK series security kits; wireless ear- 
phones, 

New products 
RHS-4 dual earpad lightweight headset. 

Circle (298) See ad page 84 


DN Radin Svstems Roaths 831. 833 
Existing products ——__ 
Repeaters; base stations; paging transmitters; 
telephone links. 


New products 

DXP-6000 simulcast paging transmitters. 
Circle (299) See ad page 55 
EDX Engineering Booths 278, 280 
Existing products 
CVR v.1.1; POP-90 v. 2.0; TERRN v. 4.1 
New products 
MCSX v. 2.0; SIGNAL v. 2.0; MSITE v. 6.0; 
SHDMAP v. 6.0; TPATH v. 2.0; RPATH v. 7.0 
Circle (300) 


E. F. Johnson 
Existing products 
Complete LTR system including 8600 series 
mobiles and 8500 series hand-helds; conven- 
tional products including Challenger mobiles and 
model 5876 hand-helds; complete line of Ameri- 
can Networking products. 

New products 
Avenger family of mobiles and hand-helds: Vi- 
king GT and Viking HT mobiles; Viking VX 
repeater; Viking network solutions, 

Circle (301) 


Booth 502 


flectro Dynumics Crystal Booth 1583 
Existing products 
Crystals—LMR and pager. 
Circle (302 See classified ads 
EMR 

Existing products 
Isolators; load terminations; cavity resonators; 


Booths 1175, 1177, 1179 


WHEN TRAGEDY STRIKES, LACK OF 
COMMUNICATION IS A REAL DISASTER 


Whether it's co-ordinating 
Search and Rescue teams or 
dealing with ground relief support 
groups, a portable communi- 
cations system is an absolute 
priority in times of emergency 


The Tait Portable Repeater 
Station has been designed to be 
pul into action immediately, 
effectively. Light, robust and 
‘showerproof, the Portable 
Repeater Station can handle a 


network of mobile and handheld 
radio transmissions in the most 
remote of terrain. 
Wherever life is in danger, the 
Tait Portable Repeater 
Station brings the 
promise of help. 


Tait Electronics U.S.A. Inc 


5444 Old Katy Road, Suite 1 
Houlor Texas 77056, USA Phun (1) (714) 984-46E 
Guild Texas, BNO 222 1255 Pie (1) (713) 466.644) 
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Lifetime warranty is backed 


‘ by 27 years of commitment. 


\ 


rods 
Os: ss pee efficiency. 


A init AMPS (825 
™s and GSM 00; 


Precision circuit board AK \ 
no field tuning. ‘ 


Flexible 17-7 PH 
——— ; steel whip bends 
ag se fiadne bounces —_ 
, onl: Flexible 
enclosed coil. 
Patented, low-impedance 
design has proven greater 
transmit range with radiat- 
ing circuit vehicle, 
Sleek inside coupler blends in. 


Tiny base with 3M’s best adhesive 
gives maximum on-glass grip. 


No Other On-Glass Antenna 
Stands Up To Larsen. 


WORLD'S = For on-glass antennas, dropped calls. And of course, make 


= ~—_ — Larsen’s state-of- happy subscribers. 
WG ANTENNAS = the-art features So call 800-426-1656 or fax 
206-944-7556. 


imize cell system performance. 
Increase voice quality. Prevent ; 
The Ciear Choice™ 
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antenna duplexers; receiver multicouplers; trans- 
mitter combiners. 
a 
60000/EH series economical base station duplex- 
ers; 26000/TTT tubular format towertop SMR 
receiver multicouplers: 26000/BDA and 26000/ 
UDA bidirectional and unidirectional SMR en- 
hancement systems: 6454/VBB VHF-band 
crystal-cav, 

Circle (303) 


Engineered Endeavors Booth 486 
Existing products 
Monopoles, rotatable platforms: ancillary equip- 
ment; installation services. 


Circle (304) 


Epcom Booth 1660 
Existing products 

Two-way radio equipment and accessories. 
Circle (305) 


Eriessan (it Hooth 402 
Mobile © ommunications 

Existing products 
Enhanced Digital Access Communication Sys- 
tem (EDACS) and products including M-RK. 
PCS: MPA portable radios and MDX, MDR and 
Orion mobiles. 

New products 
EDACS Duplex portable; MASTR Il 800MHz; 
MDX conventional mobile: TMX 8810 trunked 
mobile; M-RK vehicular charger. 

Circle (306) See wd page 49 


[Trank Systems Booth 480 
Existing products 
ETrunk Ultra boards; controllers; hand-held and 
mobile radios. 
New products 
ETR500 synthesized repeaters; ETR1000 re- 
peater panel. 
Circte (307) 


See classified ads 


Pveron America Booth 1348 
Existing products ———_________ 
Everreach EP-110 digital display pager: 
Everreach EP-910 digital display pager: ECL- 
2000 900MHz cordless phone. 

Circle (308) See ad page 34-35 
Falcon Tower Fabricators Booth 677 
Existing products ———_________ 
Guyed and self-supporting tower structures; 
flanged and polygonal monopoles; custom fabri- 
cated mounts: specially items. 

New products 

Suuctural and civil engineering services. 
Circle (309) 
Funon Courter Kooths 1256, 1258 
Existing products ——__________ 
Courier Procom 2 X | and Procom 2 X 2 two- 
watt VHF portable FM transceiver; Procom U22 
two-watt. two-channel UHF portable FM trans- 
ceivers; Procom M54 and MUS54 five-watt, four- 
channel miniature VHF and UHF portable FM 
transceivers; Fanon megaphones: intercoms; 


public address amplifiers; paging and talkback 
speakers, 
Circle (310) See classified ads 
Fibrebond Booth 1173 
Existing products ————_ 
GFRC, solid concrete, metal and exportable com- 
munication shelters. 
| 
Cell on wheels featuring an 85-foot monopole. 
Circle (311) 


Flash Technology Booth not assigned 
Corporation of America 

Existing products —_ 

Electroflash FTB 310 medium intensity obstruc- 

tion lighting system. 

New products ———_ 

Electroflash FTB 311 medium intensity obstruc- 

tion lighting system with red system controller. 

Circle (312) 

Freeman Engineering Booths 1342, 1443 
Associates 

Po 

PVM series paging and voice services terminal 

products 

Circle (313) 


tLamber-Jolinedun 
pe 
MissionControl complete mounting system; 
FloorMaster; DS series air bag-friendly bases and 


Kooth 452 


Matchable Solutions For Your 
Mobile Communications 


Requirements 


Whatever voice/data mobile communications equipment you 


want to mount... 


| Whatever vehicles you want to mount it in... 
You need the right hardware to fit your application. 


Voy 


fe 


ws 


Mobile Radio Technalagy 


y - 


March 1994 


For literature on the right hardware NOW 
Call 1-800-GJ-MOUNT (1-800-456-6868) 
Fax 1-800-WE-HELPP (1-800-934-3577) 


SemMcer-cOeHMson 


Service & Solutions™ 


801 Francis Street, Stevens Point, Wisconsin 54481 
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From benchtop to 

mountain top, the HP 8920A 
provides you with fast, easy 
and repeatable results. 


To keep a communications system 
running you have to get through test 
and troubleshooting fast. The 

HP 8920A gives you the capability to 
keep problems from mounting up. 


It has a built-in spectrum analyzer 
and tracking generator with markers 
for quickly finding signals. And 1 dB, 
2 dB, and 10 dB amplitude resolu- 
tion for tuning duplexers and filters. 


Built-in encode/decode capabilities 
like POCSAG, GOLAY, AMPS, 
NAMPS, TACS, NTACS, and NMT 


put paging and cellular tests right 

at your fingertips. You also get E.F. 
Johnson and E.G.E. trunking for the 
most signaling available in a service 
monitor. Along with save/recall, 
auto-tuning, and auto-print func- 
tions that make it easy to get fast, 
accurate results. 


Add to all this, easy-to-use software 
with repeatable, documented test- 
ing for spotting problems quickly in 
mobile, trunked and cellular radios, 
and AMPS base stations. And you 
can see why the HP 8920A helps 
you solve problems faster. 


So if you want to cut through test 
and troubleshooting, call 1-800- 
452-4844. Ask for Ext. 3204 and 


Circle (39) on Fast Fact Card 


© 1991 Hewlett-Packard Co, TMSPK221/MRT 


we'll send you a video and a brochure 
that explain how the HP 8920A 
service monitor gives you the edge 
you need. 


HP 8921A/D for cell-site tast 
Inproved residual FM 
Low-level RF power test 


There is a better way 


CY packano 


CLEARCHANNEL LTR is a registered trademark of EF 
Johnson Company. EDACS ts a registered trademark of 
Eriesson G.E. Mobile Communications, Incorporated 


Se 


Expo 


mount heads; SuperStide. 
New products 
DS-16 Ford Explorer base; GRiD convertible 
locking mount, DS-Pad docking station for GRiD 
pad. 

Circle (314) 


See ad page 44 


General Communications Booth 1061 
Existing products 
General Electric mobile communications prod- 
ucts; Midland mobile communications products, 


Circle (315) See classified ads 


GLB Electronics Booth 575 
Existing products 
RDC (radio data controller); SNRDS (synthe- 
sized netlink radio data system). 

New products 
Enhanced, reduced-size modem—19,2 on 25kHz 
channels, 9.6 on 12.5kHz channels. 

Circle (316) See ad page 86 


Booth 618 


Glenayre Electronics 
POT BN | ), ——— 
MYP-E modular voice processing system; 
GL-3000EX paging terminal; GL-T8600 
transmitter; GL-C2000 controller; GL-S2164 
Wegener satellite receiver; GL-T8500 transmit- 
ter; GL-5310 VHF paging transmitter; GL-1205 
radiotelephone switch. 

Wewsprodtiop: — 
GL-T8600 transmitter with GL-C2000 control- 
ler; GL-E5310 VHF paging transmiter. 

Circle (317) 


Hark Systems Booth 1056 
Existing products 
Mega Switch 256-port digital/analog switch; 
TAP200 alphanumeric concentrator, Verifier 
paging decoder: CD100 click detector. 

New products 
PC TAP controller for alpha paging concentra- 
tion and renting. 

Circle (318) 


Helper Instruments Booths 1447, 1449 
Existing products ————__________ 
Complete line of Sinadders; SM-1000 service 
monitor; MB-800 matchbox; MB-500 matchbox, 
RF-801 millivolter; LM-106 lineman; PS-250 
precision power supply; DSR-100 digital squelch 
reader; T-203 Toner III, 

Circle (319) 


Henry Radio Booth not assigned 
Existing products 
Henry RF amps; Bird wattmeters; Radius hand- 
helds. 

Circle (322) 


See ad page 80, classifieds 


Hewlett-Packard Booth 1266 
Existing products 
HP8920A RF Communications test set; HP 
8920D dual-mode cellular mobile test system; 
HP8921A1D dual-mode cell site test system; HP 
8594A spectrum analyzer with 85718B NADC- 
TDMA measurement personality. 


New products 
HP 8648 AIBIC signal generator. 
Circle (320) See ad page 45 
Richard Hirschmann Booths 1473, 1475 
of America 
Existing products ————___l"/[__ 
NMO series land mobile and cellular antennas; 
panel and corner reflector base station antennas; 
MCA 2000 and ON-2b cellular antennas. 
New products ——— 
NMO series shielded antenna mount; NMO 34" 
mobile antenna. 
Circle (321) 
Hughey & Phillips Booth 970 
Existing products 
FAA-approved obstruction lighting for tall tow- 
ers: controllers and monitors. 
New products 
Flashguard 2000 and Flashguard 3000 series 
strobe lights FAA L864 and L865. 
Circle (323) 


Hustler 

Existing products 
Spirit series base antennas; heavy-duty series 
base antennas; G7 senes base antennas; G6 se- 
ries base antennas. 

New products 
HPCN series panel antennas for PCS and PCN. 
Circle (324) See ad page 51 


Booth not assigned 


THE ONE MOBILE DATA TERMINAL 
FOR ALL YOUR COMMUNICATIONS NEEDS. 


“TRIDENT 


TRIDENT 
TL-46 


HET ELIT 


DL-40 UNIVERSAL DATA TERMINAL 


THE NEW DL-40 UNIVERSAL DATA TERMINAL. 


FIND OUT WHAT IT CAN DO FOR YOUR CUSTOMERS. 


— 
aS 
—— 
— 
oo 
————— "| 
SSS 


Trident Micro Systems 


17951 Lyons Circle, Huntington Beach, CA 92647 Ph {714) 549-5206 


CALL 800-798-7881 West Coast Office 
800-345-0720 Mid-West Office 


Visit Us at IWCE, Booth #226. Circle (40) on Fast Fact Card 
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Synthesized, Field Programmable 
11 channels 
5 Warts VHF/UHF 
8 Hr Battery Life, 

10 Hr Battery Available 
Frequency Bands: 136-174 
400-430, 450-512 MHz 
Wide Band Operation; 
VHF 15MHz/UHF 20 MH2 
Sean 
Tone Coded Squelch 
Digital Coded Squelch 
Two-Tone Sequential Decode 
Rugged. Uni-Body Housing 
Two Year Factory Warranty 
Made In USA 


Synthesized, Field Programmable 
16 channels 
30 Watts VHF 25 Watts UHF 
Frequency Bands; 136-174 
400-430, 450-512 MHz 
Wide Band Operation 
VHF 15MHz/UHF 20 MHz 
Sean 
Tone Coded Squelch 
Digital Coded Squelch 
Two-Tone Sequential Decode 
Rugged, Uni-Body Housing 
Two Year Factory Warranty 
Made In USA 


VHF $469 UHF $499 


Portable comes with: bavtery, antenna, wall charger and belt clip. Mobile comes with: installation kit, band microphone 
Optional accessories: DTMF keypad, speaker microphone, earphone and external speaker jack. Optional accessories: DTMF 
or beadset, fast rate drop-in charger and carry bolster band micropbone and 5 watt extemal speaker 


WITH IT. 


The new line of Patriot two-way radios really support from the factory. It's true we have 
gives you something to deal with. Not only do Patriot radio dealers worldwide, but right now a 
you receive the benefits of a premium product limited number of dealerships are still available. 


line that's built in the USA by Ritron, but a So take advantage of a truly patriotic deal, and 
product line with high dealer margins. And call us at 1-800-USA-1-USA. 
even more than that, you get strong dealer FAX: 317-846-4978. PAT RIOT 


MADE IN 


Circle (41) on Fast Fact Card THEUSA. two Year Warranty applies to product sold in USA, Certain frequency bands special onder 
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Hutton Communications Booths 1057, 1059 
CTS ———— 
Products from more than 80 industry manufae- 
turers, including Andrew. Antenna Specialists. 
Antenna Company, Celwave. Decibel Products. 
Ora and many others: Hutton product selection 
guide. 

New products 


Hutton “mini” cellular catalog: cellular products. 


Circte (325) See ad page 24 


Hy-Q Loternationayl Booth @75 


Existing products 


Quariz crystal products for pagers, mobile radios. 


channel elements and all types of wireless com- 
munications equipment. 
Circle (432) See ciassified ads 
LCT 

Exishap: progiets, 
24-12 industrial power series (de-de): isolated 
series 24-12, 48-12, 72-12 (de-de) power filters, 
power supplies; 12-12 industrial power series 
(de-de). 
Circie (326) 


Booth tt 


See ad page 85 


ICOM America 
EEXESIIING PF OUTS ce 
Land mobile communications equipment, inelud- 
ing UHF and VHF mobiles and portables, base 
stations. repeaters. and general coverage receiv- 
ers; avionics equipment. 

Circle (327) 


Booth 114 


IDA Booths 255, 257, 259 
PSE es, { | —— 
V-series DTMF mics; 40 series interconnects; 24 
series tone and de remotes; RLC logic tray; 5.0 
billing software; System 3 billing package; Easy- 
Link Plus; Net-Link: 20 senes remote panels; 
DID 1200. 

| | 
VS-I scrambler; VS-1P scrambler; VS-3 scram- 
bler; Airwave Commander fleet management; 
40-30 interconnect; DHB digital hybrid; LTI 
trunking interconnect. 

Circle (328) 


IFR Systems Booths 759, 761, 763 
Pa | as 
FM/AM-S00A, 1200 Super S, Com-120A, FM/ 
AM-1I600S service monitors and the AN-920, 
AN-930, AN-940 spectrum analyzers, 

Circle (329) See ad page 53 


Industrial Telecommunications Booth 471 
Association (ITA) 
be —_—_——— 
Frequency availability analyses; coordination; 
licensing; application engineering; membership 
services for PLMRS, MAS and microwave appli- 
cants; 220MHz and 800MHz/900MHz license 
data and research: publication of Telecom Ex- 
change, a monthly news magazine; parts 90 and 
17. 
Circle (330) 


Interactive Systems Booth 1456 
Existige-progucts: —— 
Interactive access to FCC licensee data, Prod- 
ucts: PCS, SMR, PCP, RCC, cellular, microwave, 
Parts 90/95/22 etc. Radius searches, regions, 
states, nationwide—updated nightly; search for 
licensees. frequency ranges, towers, airports, 
wait lists. 
a S 
Electronic update service by broadcast fax, 
E-mail, direct dial. 


Circle (331) See ad page 83 


International Crystal Mfg. (1CM) Booth 127 
le re 
Crystals; channel elements; TCXOs; VCXOs; 
radios: pagers. 


Circle (332) See ad page 71, classifieds 


JB Communications Booth 1174 
Existing products — 
Cellular cable assemblies; antennas; mounts; 
connectors; batteries; chargers: cases; acces- 
sories. 

ee i), 
Glass-mount unity gain antenna; Quick Release 
CD holder; portable phone holder with charger. 
Circle (333) 
IBro Batteries Booth 475 
Existing products 
JBro replacement battery line for two-way ra- 


OO Vy LOWRY 
Riis me 
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_In Buildings 
Patented Kaval Tapped 
"Point Source" antennas 
and Low cost CATV cable 
75 or 50 Q 


NEW USA OFFICE: 
1637 Brentwood Crossing 
Conyers, GA, 30208 
(404) 918-9750 

fax: (404) 918-9749 


THE BEST CHOICE 


COMBINE FOR BEST 
FLEXIBILTY 


A 


In Tunnels 
Low cost Trilogy 
75 or 50 Q 
Radiating Cable 


FOR RADIO COMMUNICATIONS 


ELECTRONICS INC. 


CANADIAN OFFICE 
401 Alden Road, Unit 11 
Markham, ON, L3R 4N4 
(905) 940-1400 

fax: (905) 940-1402 


COMPLETE LINE OF IN BUILDING AND TUNNEL RF EXTENSION PRODUCTS 


Mobile Radio Technology March 1994 
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Are We Confident Enough In EDACS 
To Send You To The Competition? 


If you're actively looking for a trunked radio com- 
munications system, we'll send you to see an EDACS 
installation, and then to a competitor's site. See both 
systems in action, talk to actual users about how, = 
systems make them more efficient. 

There's no question that once you've see 
bese chat both have co offer, you'll choose EDAG 

Public safety officers depend on EDACS 
keep critical communications open in spite off 
explosions, fires, lightning strikes, and tropic 
storms. They count on EDACS because its fai 
soft, faulc-tolerant trunking won't revert to 8 


conventional mode in the event of site controller 
failure. In an emergency, you can’t wait for an open 
channel. EDACS nonstop trunking means no waiting. 
And that means a fast response time. 

What's more, EDACS’ modular building block 
design is easily expanded. So your system can be 
modified as your needs change. That safeguards your 
communications investment. 

EDACS. See it, and you'll believe it. To arrange your 
on-site visits, or for a free guide to EDACS, call Ericsson GE 
at 1-800-43-12345.* (In Canada, call 1-804-528-7643.) 


Technology That Exceeds The Standard 


*Participancs in above offer must meet general qualifications. Call for more information, =< 
Ericsson GE reserves the right to cancel or amend this program at any time. ERICSSON = 
EDACS 15 0 tridemuark of Ericsson GE Mobile Communications lac, 


©1994 liniesson GE Mobile Communications Inc 
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dios, pagers, cordless telephones and cellular 
telephones; Telepower conditioner/analyzer; 
Charger plus for complete nickel-cadmium biat- 
tery maintenance. 

New products — 
JB9628 for Motorola GP300 radio; IB98O8 for 
Motorola GP300; JBMGP5B for General Elec- 
tric MPGI48, 160, 450; JBMGPS5C for General 


Kaval Electronics Booth 560 
Existing products —— 
On-frequeney-radio (OFR), repeater; booster 
amplifiers: line amplifiers, in-building RF distri- 
bution devices, 

New products 
KLA-V. KLA-U, KLA-83 line-powered cable 
amplifiers—VHF. UHF, 800MHz. 


Electric MPG 148, 160, 450; JB1155 for Maxon — Circle (335) See ad page 48 
§$P2550, SP2850; JB1160 for Maxon SL500V, 

SLSOOU, 
Circle (334) 


Booth 326 


Kenwood Communications 
Existing products 


See ad page 31 


N.F. Gain Comp. Device 

Recelve only Freq. Ranges (MHz) (dB) (d8) (dBm) Type Price 
P30VD, P35VD, P40VD, P45VD 30-35, 35-40, 40-45, 45-50 <13 15 0 DGFET $ 44.95 
P30VDG, P35VDG, P40VDG, P45VDG 30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <15 168 0 DGFET $ 44.95 
P1SOVDA, P160VDA, P170VDA 150-160, 160-170, 170-180 <1.1 15 0 DGFET $ 56.95 
P150VDG, P160VDG, P170VDG 150-160, 160-170, 170-180 <05 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49.95 
P450VDA, P460VDA 450-460, 460-470 <12 16 -20 Bipolar $ 74,95 
P450VDG, P460VDG 450-460, 460-470 <0.5 16 +12 GaAsFET $109.95 
P800VDG, P830VDG, P860VDG 800-830, 830-860, 860-890 <0.6 19 +12 GaAsFET $119.95 
Intine (cf switched) 

SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <1.4 15 0 DGFET $ 74.95 
SPSOVDG, SPG5VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 DGFET §$ 74.95 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <12 15 0 DGFET $ 86.96 
SP160VDG, SP160VDG, SP170VD0G 160-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79,95 
SP450VDA, SP460VDA 460-460, 460-470 <13 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-480, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every preamplifier Ia precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art nolse figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 26 watts tranamitter power, Mount inline preamplifiers between transcelver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical, Other amateur, 
commercial and special preamplifiers avaliabie In the 
1-1000 MHz range. Please include $2 shipping In U.S. 
and Canada. C.0.D. orders add $2, Alr mall to foreign 
countries add 10%. Order your ARR RX only or Inline 
preamplifier today and start hearing like never before! 


em 


Advanced 
Receiver 
Research 


Box 1242 « Burlington, CT 06013 * 203 582-9409 
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Conventional portables, mobiles, base stations, 
repeaters; trunked portables, mobiles and repeat- 
ers: options and accessories. 

New products. ——_ 
TKR-9301S 9OOMHz trunked repeater sys- 
tems—150W trunked systems from | to 20 chan- 
nels (dispatch only or with interconnect); PLL- 
synthesized repeater unit with “dial-in” FCC 
channel] frequency feature for fast set up. Ad- 
vanced logic controllers provide validation, air- 
time accumulation, subscriber inormation, built- 
in alarm/notification features: completely inte- 
grated systems; site management hardware, du- 
plexers; combiners; 8OOMHz trunked repeater 
systems, 

Circle (336) 


Kyodo West 
Existing products 
VHF and UHF radio communications equipment 
ranging from mobiles and hand-helds to com- 
plete integrated systems. 

IM eet |) (or 
KG 209 fully software-driven compact hand- 
held transceiver. 

Circle (337) 


Booths 1341, 1343 


Larsen Electronics Booth 448 
Existing products 
Full line of cellular antennas: mobile, permanent 
mount, on-glass, portable, base station, cordless 
repeater antennas. 
Circle (338) 


See ad page 43 


Lease Acceptance Booth 813 
Existing products 

End-user commercial leasing. 
Circle (339) 

Leavitt Communications Booths 442, 444 
Existing products 

Motorola Radius radios and accessories. 
Circle (340) 


Lyncole XIT Grounding Booth 979 

PS ot 
Electrolytic grounding system for protection of 
telecommunications equipment and personnel: 
AEMC meters for ground resistance and soil re- 
sistance testing necessary for site evaluation prior 
to design of effective grounding systems for tele- 
communications sites. 

New products ——_ 
AEMC models 3710 and 3730 clamp-on ground 
resistance testers. 

Circle (341) 


M/A-COM 
eh ____———— a er 
RF and microwave (]OOMHz -100GHz) wireless 
subsystems and components—base station trans- 
mitters, GaAs MMIC transmit/receive, mixers, 
LNAs, switches, chip sets, power amplifiers us- 
ing HMICs and GMICs technologies; wireless 
antennas; RF connectors; fiber-optic connectors 
and cable assemblies; discrete semiconductors. 
ME, ee 
MMIC transmit and receive; mixers; LNAs; 
switches; chip sets and power amplifiers using 
HMICs and GMICs technologies. 

Circle (342) 


Booth 573 


Marketronics Booth 1142 
Existing products 


Midland 1336T mobile, 70-166 portable; 


Catch 

e 
winning 
spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN. All models available in a variety 
of gain configurations. 


GUS7LED 


Beyond your Expectations 


One Newtronics Place 
Mineral Wells, Texas 76067 
dBd Gain (Relative to 1 ple) 1-800-949-9490 © (817) 325-1386 


rn paaor 


YES, I'm interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 


Name 


Company 


Address 


City State Zip 


re 
EE ————— 


Expo 


Motorola GR300 repeater, Keynote and Advisor 
pagers; CES repeater maker; Newmar E.R.C, 12- 
15, Power-Pac UPS; Andrew Heliax cable and 
connectors. 

New products ———__________ 
Japan Radio SUD 404 single-channel radiotele- 
phone; Motorola Visar portable radio, M120 
mobile; Megapage MP 1000 fully automatic pag- 
ing scheduler, load management, LED signs; 
Marketronics RT-4 and RT-8 rural telephone 
systems. 

Circle (343) 


Maxon America Booth 102 
Existing products ———________ 
SP-2000 VHF and UHF synthesized hand-held; 
SM-4000 VHF and UHF synthesized mobile; TP- 
4800 800MHz trunking portable radio; CP-0500 
VHE and UHF crystal hand-held; SP-5050 HD 
lowband hand portable, SND numeric pager— 
VHF, UHF, 900MHz POCSAG. 

Circle (344) 


Maxrad 
Existing products —_ 
Land mobile, base station and cellular antennas 


and related accessories. 
Circle (345) 


Booths 456, 458, 460, 462 


Meridian Communications Booth 153 
Existing products 

38 antenna sites. 

New products 

Banning Peak. 


Cirele (346) Seo ad page 37, ciassifieds 


Merry Electronics Booth 679 
Existing products — 
General microphones; marine mics; hands-free 
mics; handset and bracket; noise-cancelling mics; 
base station mics; DTMF mics; microphone ac- 
cessories; power mics; speaker mics; microphone 
lester; dynamic mylar speaker; dynamic ele- 
ments for microphones; microphone cartridge 
and transducer. 

PEW PROAUEES x ls 
microphones—models DMC501; DMC502; 
DMC503; DMC579; DMC586; DMC589; 
DMC590; DMC595; DMC596; DMC593 
Circle (347) 


Micropath/Rocky Mountain 
Communications 

EXIST; PEOCUCES sa 

Microwave engineering programs; Micropath 

2000 multi-TX predicted area coverage software: 

VHF and UHF link analysis program. 

New products 

Micropath 2000 Visual Predicted Area Coverage 

program (VPAC). 

Circle (348) 


Booth 775 


Midian Electronics Rooths LOL, 1O3, 105 

EXISHHG. DRONES <———— —— 
Universal encoder/decoder boards; boxes; mics; 
scramblers; station identifiers; ANIs; radiotele- 
phone trunking products; paging; CAD systems; 
tone/digital squelch products, 

Wew products. 
Midian RC-10, RD-10, RD-1 remote control sys- 
tems; UED-IM, RT-8M MAXTVS scramblers 
for the Maxon SP2000/SL70 specific products. 
Circle (349) See ad page 32F 


Midland Land Mobile Radio Booth 318 
Existing products —___________ 
Syn-Tech XTR mobile radios and desktop sta- 
tions; Syn-Tech II mobile radios; Syn-Tech XTR 
portables; 70-0000 series portables; Base-Tech 
base station series; PLL Express series mobiles. 
New products ———____________ 
70-9090A trunking repeaters; 70-9020 trunking 
mobiles; 70-942 trunking controllers; 70-2470 
modem/XTR mobiles and desktops. 

Circle (350) 


Mohile Mark Booths 366, 368 
Existing products ———__ 
On-window antennas in both 3dB and 5dB gain; 
Clip-on antennas for portable applications ayail- 
able with traditional cable connections, new cou- 
pler connections and a cordless version; RM se- 
ries antennas for commercial land mobile appli- 
cations; fixed- station and cell site antennas cover 
cellular and PCS frequencies. 

New products ———_ 
Mini-Mark glass-mount antenna for cellular ap- 
plications—3¥ inches tall with 3dB gain; Maxi- 
Mark glass-mount antenna with a 5dB gain en- 
closed coil whip; unity gain RF series antenna 
features a flexible whip that withstands 
carwashes and low-clearance areas; RM series 
offers both 3dB and SdB gain whips. 

Circte (351) See ad page 74 
Mobile Radio Technology Booths 373, 375 
Existing products __ 
Written to keep industry professionals up to date 
on the latest in equipment. technology, tech- 
niques, business developments, legal and regula- 
tory matters, MRT is recognized as the leading 
source of technology-oriented industry guidance. 
Visit our booth to pick up a copy and sign up for 
your free magazine subscription. 

Circle (352) 


Monark International Booths 1345, 1347 
Existing products. — 
Cp-ter synthesized portable radios; Cp-ter QTX 
synthesized radiotelephones; HD series heavy- 
duty diecast portables; Kryp-ter speech encryp- 
tion speaker/microphones. 

EW RTOUNETS, $$ __————————— 
Signet series 2000 radiotelephones (portable). 
Circle (353) See ad page 28 


Motorola Booths 534, 540, 543, 545 
Land Mobile Product Sector 

EEXPSOEIRIG POECUTEICTS 

Formatted portable radios: HT-1000, MT-2000, 

MTX-8000 and MTX-9000; Radius radios: GP- 

300, P-100, SP-10 portables; GM-300, M-10 and 

M-120 mobiles. 

OOOO, 

Visar portable small, high-powered FM two-way 

radio. 


Circle (354) See classified ads 


Motorola Booths 534, 540, $43, 545 
Test Equipment Products 

Existing products — 

R-2600C/CBS cellular base site testing system; 

R-2600C communications system analyzer; 


R-2550 communications system analyzer. 
Circle (355) See ad page 17 


Multiplier Industries Booth 266 
Existing products ——_EE 
Portable land mobile radio batteries and accesso- 


ries; portable cellular telephone batteries and 
accessories. 
New products 
Batteries and accessories for GP300, HT1000 
and MT2000; intrinsically safe batteries for Sa- 
ber HT600 and GT300. 

Circle (356) 


MX-COM Booth 466 
Existing product§-—— 
Cypher-MX VSB modules for two-way radio 
high-security analog scrambling; PVT Squelch 
two-way radio privacy adapters; CADi com- 
puter-aided dispatch modules for PC-based dis- 
patching. 

New products ———_ 
MXP1183GP PVT Squelch privacy adapter for 
the Radius GP300 and P110 provides affordable 
voice privacy. 


Circle (357) See ad page 7 


Natcom Booth 1357 
Existing products 

Repair service and refurbished pager sales. 
Circle (358) See ad page 64, 79 


Newmar Booth 1652 
Existing pre qucts 
PHd 25 3-step adjustable “smart” fully automatic 
battery charger; de-to-de converters; rack-mount 
power rack system. 
New-products:<—__————— 
Model 115-48-30RM power rack system with 
battery eliminator and charger; model 48-24- 
ISRM de-to-de converter; model DST breaker 
distribution panel, mounted on communication 


relay rack. 
Circle (359) See classified ads 
Norcomm Booths 1642, 1644 


EXISthig: DrOGHE = — 
Data signaling encoders and decoders: DTMF, 
CTCSS, digital coded squelch, notch and 
bandpass filters, single and two-tone decode and 
encode, 1,500MHz and 2,80SMHz decode, as 
well as custom-designed encoders and decoders. 
OI, 
NC4000 multi-function DTMF decoder; NC421 
DTMF decoder in enclosure for vehicles; NC401 
DTMF decoder with enhanced features, 

Circle (360) 


Nutel Electronics 
Existife produgrs 
8000 series point-to-point 790MHz-2,500MHz 
radios; 9000 series wideband 1.5GHz/2GHz ra- 
dios; 9500 series direct-to-line frequency divi- 
sion multiplexers. 

New products ———___ 
Model 1000 series low-cost, microprocessor- 
controlled radios. 

Circle (361) 


Booth 125 


Optaphone Systems, Booths 166, 168 

a division of Carlson Communications 
Exasting product ss 
Optaphone Plus point-to-point telephone system; 
Optaphone STAR multi-point telephone system, 
Circle (362) 


Orbacom Systems Booths $05, 807, $09. S11 
Existing products 
TDM-150 distributed microprocessor console 
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The F fa | AM-1600S$ The color CRT displays all information necessary to test an 


RF transmitter or receiver. Keystrokes are kept to a minimum 


combines A large by the extensive use of “soft keys”. The user can even select 


the colors to be displayed from a 16 color palette. The result is 
color CRT and a level of operator convenience never before encountered ina 
multiprocessor austin 


The RF system of the new FM/AM-1600S provides excellent 
control to provide spectral purity along with FM, AM and ®M capabilities. The 
- Instrument’ independent RF Generator and Receiver allow 
maximum frequency offsets to 1 GHz for applications such as cross-band 
performance and repeater tests and RF Injection while signal tracing a receiver 
front-end and IF 
ease of use. The digitized Spectrum Analyzer provides scan widths from 
1 KHzidiv to:full'scan, plus store, recall, compare and peak hold 
trace modes. Log scales of 10 or 2 dB/div and amplitude units 
scaled In dBm, dBuV, dBmV, dBV or dBuW. 
Additional unique features include Tracking Generator; 
digitized 1 MHz Oscilloscope; 2 AF Function Generators; Bit 
Error Rate (BER) Meter and multiprotocol Data Communications 
Generator; Power Meter with extended dynamic range of 
0:2 mW to Z00W; “store” and “recall” of front panel setups; 
RS-232C, IEEE 488.2-1987, SCSI (ANSI X3.131-1986] and EGA 
interfaces. 
Experience the ultimate Radio Communications Service 
Monitor. Contact IFR Systems, Inc. or 
your /ocal IFR representative. 


Be ever 
EG Ceer 
CF Cece! 
CBSECECE: 
EGEGBRU 
PPREPED ve 


Radio Communications 
Service Monitors by: 


Innovative Accomplishments 
in Design — 

Circle (46) on Fast Fact Card 

IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8935 U.S.A 

Phone 316/522-498) 

TWX 910 741-6952, FAX 316/524-2623 


Expo 


systems—modular, CRT, desktop; Calida + self- 
contained, fully user-programmable stand-alone 
desktop unit. 


Circle (363) See ad page 23 


Pace Booth 174 
IM 
PRC 2000 advanced SMT/Thru-hole assembly 
and repair workstation; process monitor for 
soldering/desoldering systems; Pik & Paste 
self-contained liquid dispensing and component 
handling system; MicroChine variable speed 


miniature machining system. 
New products 


Sensatemp soldering stations with new Sodr-Pen; 


fume extraction systems. 
Circle (364) 


Packetcluster Systems Booth 162 


Existing products 


Mobile data communications systems for public 


safety: GPS-based automatic vehicle location 
systems. 


New products 


Join the hundreds of dealers wh 
have switched to Sonic for: — 


Favorable Pricing 
Call for quotes 


Fast Delivery 
Same day shipping on man 


Outstanding Quality 
Compare our audio quality 


Product Evaluation Program 
Call for details 


Responsive Service = 
Most repairs under 1 week 


It all adds up to 
Excellent Quality & Value 


Switch to Sonic today! 


Call for your FREE 1994 Product Binde 


if . 
nment headsets 


Sound Technology 


Working for You 


cing headsets 


Sonic Communications, Inc. 
4 Colonial Center Box 287. 


New Ipswich, NH 03071 USA — 
Tel: 603-878-1944 * Fax: 603-87; 


4775 


Circle (47) on Fast Fact Card 
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PacketTrack automatic vehicle location system. 
Circle (365) 
PageTek 
Existing products 
ProTek-24 remote monitor. alert and control sys- 
tem: ProTek Jr. remote monitor, alert and contro] 
system. 

New products 

ProTekTor remote tower light monitor, 

Circle (366) 


Booth 1648 


PanaVise Products Booths 135, 1352 
Existing products ———__ 
Cellular phone mounts: mobile data terminal 
mounts; electronic servicing tools. 
ae): _—_—_—_—_—— rr 
PanaVise “Uni-Flex” 796 & 797 available in 10", 
12", 14". 

Circle (367) 


Pathcom 

Existing products 
Guyed towers: 
monopoles. 

Circle (368) 


Booths 467, 469 


self-supporting towers: 


Pipo Communications Booths 109, 111 
Existing products 

DTMF encoder; DTMF ANI ENI. 

Circle (369) 


PolyPhaser 
Existing products ————____ 
Coaxial lightning/EMP protectors (de-6GHz); 
telephone/T! twisted pair; battery/power line: 
tower strobe; custom-engineered protection 
solutions, 
Circle (370) 


Hoath 1066 


See ad page 14 
Quantum Resources Booth 1173 
Existing products 
Total site development services, including every- 
thing from land acquisition to complete data 
referencing. 

Circle (371) 


Racom Products 
Existing products 
700 PC-programmable automatic Morse Code 
Station identifiers; 1402 switch/PC-program- 
mable automatic Morse Code station ID; 1601 
automatic voice station ID unit; Life-Tel 
C,T.S.—Biomedical Cellular Telemetry System. 
New products 
1601TM tower light monitoring system. 
Circle (372) 


Booth 1680 


Radio Mate 
Existing products 
Headsets for portables, mobiles and base stations; 
Switchmate for use with telephone and two-way 
radio. 
Circle (373) 


Booths S82, S84 


See ad page 74 


Radio Systems 
Existing products 
Submersible hand-held portable radios from 
30MHz to 512MHz; transportable weatherproof 
repeater systems and vox systems, 

New products 
Model PR8077 frequency hopping 100-channel 
tactical submersible hand-held radio with built- 


Booth 803 


Everything you ve ever wanted in 
a high quality simulcast paging 
system is here. Only now, it’s 
affordable. 


The new Universal Paging System 
offers all of the reliability and 
technical knowledge you've come 
to expect from DX Radio Systems. 


For more information on the 
Universal Paging System call 
DX Radio Systems: 

(800) HI POWER (447-6937). 


Mh 


RADIO SYSTEMS 


A DIVISION OF DX COMMUNICATIONS, INC, 


3370 SAN FERNANDO ROAD, 
UNIT 206 
LOS ANGELES, CA 90065-1417 
TEL: (213) 257-0800 
FAX: (213) 254-3210 


MODULATION USING THE LATEST 
INTEGRATED TECHNOLOGY: 
“DIRECT DIGITAL SYNTHESIS" 


° REMOTE CONTROL, MAINTENANCE, 
ADJUSTMENT AND MONITORING 
VIA RADIO LINK OR WIRELINE 
ALLOWS USER FRIENDLY PC 
COMPUTER CONTROL AND 
AUTOMATICALLY SENDS ALARM 
MESSAGES TO CONTROL CENTER 


* DIGITAL AND ANALOG MODULA- 
TION AMPLITUDES AND DELAYS 
REMOTELY ADJUSTABLE 


* MICROPROCESSOR CONTROLLED 
THROUGHOUT, ALLOWING: 
REMOTE MONITORING (INCLUDING 
SETABLE ALARM LEVELS) OF 
15 FUNCTIONS THROUGHOUT 
THE SYSTEM 


Circle (48) on Fast Fact Card 


- COMPA Ler 


IN THE INDUSTRY 


PAGER 


* POWER OUTPUTS FROM 10W TO 
SO0W AVAILABLE 


¢ AUXILIARY COMPUTER PORT 
ALLOWS FOR COMMUNICATION 
WITH OTHER TRANSMITTERS, 
INCLUDING HOT STANDBY SYSTEMS 


* HIGH STABILITY REFERENCE 
OSCILLATOR: .02 PPM STANDARD 
.002 PPM AVAILABLE 


* ALL MODES OF DIGITAL AND 
ANALOG PAGING ARE SUPPORTED, 
UPGRADABLE TO FOUR LEVEL 
DIGITAL WHEN STANDARDS ARRIVE 


¢ COMPATIBLE WITH VIRTUALLY ALL 
SIMULCAST SYSTEM CONTROLLERS 


56 


RE 


Expo 


in automatic antenna tuner—features three 
modes: hopping, clear and encrypted. 

Circle (374) 

Ranger Communications Booth 974 
Existing products 
UHF and VHF portable radios; mobile radios; 
base station/repeaters; digital paging transmitters; 
mobile repeaters, rural telephone systems. 

New products —————-__ 
Ranger RCI-7100 16-channel synthesized por- 
table hand-held radio. 

Circle (375) 


Relm Communications Booth 202 
Existing products —— ——______ 
RSP series portable radios; Mini-com PT series 
portable radios; WHS series portable radios; 
Utili-com UC2200 portable radios; RM series 
mobile radios; Mini-com SL series mobile radios; 
Mini-com SM series mobile radios; RH, RFH 
series mobile radios; Mini-Com ET series 
trunking mobile radios; Relm series repeaters and 
base stations. 

NO 
Utili-com UC4200; Mini-com PTU 46B; 
WHS450. 

Circle (376) 


RF Industries 
Existing products ——___ 
RFA-4024 Unadapt kit; RFA-4005 crimping tool 
and die kits; RFU-603-2 shortened mini UHF 
plugs and sockets; RFU-630 and RFU-631 mini 
UHF R/A adapters male-to-female, 
OO, 
RFB-1130-3 509 and RFB 1730-3 752) three- 
port adapters; RFU-642 mini-UHF cellular 
adapter; RSA-2330, RSA-2385. RSA-2387 SMA 
connectors; RFA-4030 universal flush-mount 
wall plate system; RFA 4080 stainless-steel cut- 
ters and pliers. 

Circle (377) 


Booth 464 


Ritron Booth 120 
PE ye 
Patriot two-way radios; Jobcom two-way radios; 
Ritron telemetry and leased line bypass. 
Wit, oe 
RTX-050 Patriot lowband synthesized portable. 
Circle (378) See ad page 47 


Rohn 

be 
Guyed and self-supporting towers; steel or con- 
crete poles; fiberglass or concrete equipment 
shelters, 

Circle (379) 


Booth 762 


Sabre Communications Booth 973 

Peo | eS 
Guyed and self-supporting towers; HF antenna 
systems; pre-built equipment shelters. 

Circle (380) 

Sage Data Systems Booth 240 
Existing products —_E 
CSERVICE service management system for in- 
voicing, work tickets, inventory, service history, 
maintenance contract profitability, technician 
productivity, air-time billing, recurring billing. 

Circle (381) 


Samlex America Booths 483, 485 

Existing products ———__________ 
Regulated dc power supply, dc-ac inverters; 
switch mode power supply; linear power supply; 
de-de converters. 

New products 
SPS-1204, 1206, 1208 switch mode power sup- 
plies; SPS-1203 switch mode power supply; 
SCP-160 de-de converter; CSA UL-listed linear 
power supply. 

Circle (382) 


Seula Electronic Booths 1067, 1069, LO7L 
Existing products 

Fixed-station antennas for two-way, trunk- 
ing, paging, cellular, PCS and point-to-point 
communications. 

New products 
65° Americell panel antennas; PCS panel anten- 
nas; autotune combiner for the 806MHz- 
894MHz band. 
Circle (383) 


See ad page 78 


Schlumberger Technologies Ruoths 785, 787 
Existing products ——________ 
4015-Stabilock radio test set; 4031D-Stabilock 
digital cellular radio tester (base stations and 
mobiles. 

New products ————_____ 
7676- Flash mini OTDR; 4032 and 4032D- 
Stabilock radio test set. 
Circle (384) See ad page 21 
SEA 

Existing products ———_—________ 
220MHz narrowband radio systems—trunked 
and conventional; ESP1000 220MHz narrow- 
band repeaters: ESP504 220MHz narrowband 
mobile radios: ESP520 220MHz narrowband 
mobile radios. 

Circle (385) 


Booth 144 


Selectane Hooth 666 
Existing products ——___ 
Various tone signaling encoders and decoders; 
ST-20, ST-25A and ST-25AGP voice encryption 
modules; Data Messenger mobile data system; 
Smartrunk II radiotelephone trunking system; 
ANI system, 

New products ———_ 
Smartrunk If digital radiotelephone trunking 


system. 
Circle (386) See ad page 3 
Setcom Booth 1158 


Existing products ——_____ 
Headsets; motorcycle helmet comkits and face 
mask (self-contained breathing apparatus) 
comkits for use with both portable and mobile 
radios; vehicular intercom/radio mixer systems, 
Cirele (387) See ad page 73 


Sharp Communications —Uooths 1476, 1478 
Existing products ——__ 
GE Mobile Communications mobile and portable 
conventional and trunked radios; Telewave site 
managagement equipment and wattmeters; 
Whelen safety and warning signals; RFI connec- 
tors, cables and kits. 

New products 
Midland Land Mobile Radio portables and mo- 
biles: Autoloader SOON digital on-hold messag- 
ing system with night-answer capabilities. 
Circle (388) See classified ads 


Shinwa Communications Booth 1444 
Existing products 
Checkmate III; Pen pager; Moe page; GI series 
portable SROO! all-band receiver. 

New: products 
Checkmate IV; STAT series portable radio and 
mobile, 
Circle (389) 


See ad page 38 


Sigtone Booths 1076, 1078 
Existing products ———__. 
Mobi-STAT computer-aided dispatch and track- 
ing system; P1356 status reporting and vehicle 
tracking terminal unit; M2400 range of signaling 
microphones; $1530 non-predictive, sequential 
signaling, mobile or portable encoder and de- 
coder; A1200 range of ANI encoders; T2100 
series of alarm monitoring and remote control 
units. 

New predicts: —$£ — — 
D8 100 mobile data and status reporting terminal; 
D8902/01 bar code reader for mobile data sys- 
tems; D8904/01 GPS receiver for mobile data 
systems; Mobi-Script computer-aided dispatch 
mobile data system; VCS2100 series of simplex, 
full or half-duplex telephone interconnect prod- 
ucts; TTM9000 range of DTMF microphones; 
SR-7110 simplex repeater with CTCSS and 45- 
second storage. opuonal 60, 75 or 90 seconds 
storage. 

Circle (390) 


Sinchrir Radio Laboratories 
Existing prodwons;——_ 
Network site equipment; antennas; duplexers, 
receiver multicouplers; combiners; cavity filters; 
mobile duplexers; coaxial cables; connectors; 
accessories; Clamps; mounting hardware. 

NOW PROUNCTS 
SRL-411 low LM. cellular antenna: SLR-490 
broadband cellular/trunking antenna; SRL-470, 
475 cellular panel antennas; AMV-6A power/ 
VSWR monitor; TC-4222HPBP high-power two- 
channel paging combiner. 
Circle (391) 


Booth 634 


See ad page 57 
Slattery Software Booth 1074 
Existing products ——_ 
Quickform software for FCC licensing; Minute 
Quotes software for proposals. 

Circle (392) 


SMC Electro-Mount 
PE 7, || | a TTS 
Installation hardware for mobile communication 
equipment: pedestal mounts; slim mounts; uni- 
lok mounts; flex mounts; heavy-duty mounts; 
installation hardware and accessories. 

New products 

Vinyl-clad flex mount. 

Circle (393) 


Booths 1262, 1264 


SoftW right Booth 484 
Oa ts {| 
TAP terrain analysis package—PC-based sott- 
ware to perform evaluation of existing or pro- 
posed transmitter sites; radio coverage predic- 
tions, microwave; cellular, paging; broadcasting; 
and two-way radio system design. 
be, 5 
Terrain analysis package—Verson 2.4 RF design 
software. 


Circle (394) See classified ads 
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Networking in the Fast Lane f 
The SRL-490 expands the wireless network 


° ‘ 
1800 eter Aas 
*seneeers of 


This highly versatile’ as 
durable antenna provides 
heavy null fill for systems 
where excellent:close-ir 
coverage is required. — 


¢ 150 MHz bandwidth, . 
. ..806-956 MHz FI 


Sy 
¢ Precise pattern con 


___¢ Vertical bokibization ~ 7 

'" provides heavy null fill a eS 
ae ra ® 

¢ Beamwidth of 6 degrees — - T ° 


© Nominal gain of 9 dB 


i! . 
¢ No rivets and nontcompalible* bs 
metal contacts 


Ha 


- 
- _— 
— = 
— 
r complete product information - 


Sinclair Radio “ 

Laboratories Inc., 

675 Ensminger Road, 

Tonawanda, New York 
G 6X5 14151, U.S.A. 

Tel: (800) 263-3275 Tel: (800) 288-2763 

Fax: (905) 727-0861 Fax: (716) 874-4007 
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Expo 


Solar Electric Specialties Booth 1462 
Existing products ————_____ 
Photovoltaic modules; batteries; enclosures; 
charge regulators. 

OD , 
Mapps, Betrsolar, SunTalker packaged solar 
electric power systems. 


Circle (395) See ad page 82 


Sonic Communications Booth not assigned 
Existing products — 
HL, HM, HH series headsets, both PTT and Vox; 
ERS-601 series ear microphones; TM-201 series 
throat microphones: CA series covert surveil- 
lance accessories; MSK series motorcycle, auto 
racing accessories. 

New products 

Sonic covert video equipment. 

Circle (396) See ad page 54 
Spectrum Communications Booths 372, 374 
EX prods —— 
SCT1500 paging transmitter; ST250A paging 
transmitter; SCTSO0 link transmitter; SCRS00 
link receivers; SCA100 high-power amps; SCP30 
heavy-duty power supply: SCRI400 repeater; 
S-7R repeater. 

Net: proveets, —___—__ 
Simulcast-capable, ultra-high stability frequency 
generator, 

Circle (397) 


Standard Communications 
Existing) products, 
HX581 dual protocol trunking hand-held; 


Booth 652 


HX240 conventional VHF/UHF hand-held: 
HX241 conventional VHF/UHF hand-held; 
LMR5/6 100W, synthesized UHF repeater and 
160W VHF, synthesized repeater. 

A prone ——$—$  _ 
HX580T+ dual protocol trunking hand-held c/w 
DTMF and alpha display; HX582T dual protocol 
trunking hand-held c/w sean and alpha display: 
LMRS 80W continuous, synthesized 800MHz 
repeater; GX5810 dual protocol trunking mobile, 
ISW. 10/1 scan data ready. 

Circle (398) 


Steelgard 
Existing products 
Communications equipment shelters and over- 
seas communications equipment shelters. 
Circle (399) 


Booth 1563 


Sti-Co Industries Booths 1062, 1064 
Existing products ——_____ 
Disguised mobile two-way antennas, including 
custom fender-mount lowband, highband, UHF 
and broadband models; cellular look-alike VHF 
and UHF antennas; cellular look-alike dualband 
antennas; low profile transit antennas in 
highband, UHF, 800MHz and 900MHz frequen- 
cies; special-use antennas; couplers; tuners; dual- 
matched systems. 

i  ——_ 
New Euro-Aisian models: custom fender-mount 
disguised two-way antennas for 1994 imported 
cars. including model MPV for Mazda MPV; 
NAS for Nissan Altima and Stanza; NPF for 


Nissan Pathfinder; NSE for Nissan Sentra; FMV 
for Nissan Quest; TPR for Toyota Previa; TQV 
for Toyota T-100; VGO for Volkswagon Golf 
and Jetta; IRO for Isuzu Rodeo, 

Circle (400) See ad page 40 


Tait Electronics Booth 566 
Existing products ————___ 
T800 base station radios; T2000 mobile radios. 
New products 

T805 automated simulcast. 


Circle (401) See ad pages 42, 59 


Talley Electronics Booths 155, 157, 159, 161 
Existing products —————_______ = 
Radio communications equipment and acces- 
sories. 

Circle (402) 


TEAC America 
BER ESTAPERES ATTAIN 
CR series VHS analog communications record- 
ers; IR-100 digital instant communication record- 
ers; DCR series digital multi-format communica- 
tions recorders, 

Ni prodiets 
DCR series multi-format, networking digital 
communication recorders; IR-100 Mk. 30-minute 
self-contained digital instant communication 
recorder. 

Circle (403) 


Tekk 
Existing products —— 
PCI-1S50A one-channel, 1 Wand 2W VHF hand- 


Booth 141 


Booth not assigned 


FREE PAGER REPAIR GUIDE 


/ Analog & Digital Pagers 


a 
a 


as 
PB, 


Don't miss this opportunity to receive Wavetek's new Guide to 
Pager Testing. Featuring step-by-step instructions, this booklet 
is a handy reference tool intended for both experienced and 


entry level technicians. 


, Y Test Equipment 


/ Test Set-Ups 


v Industry Contacts 
/ Procedures & Practices 


Wavetek... Partners in productivity for over 25 years. 
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Call 1-800-245-6356 toll- 
free today for your free 
guide. 


Simply Simulcast: 
The TAIT quasi-sync system 


Communication is crucial to the co-ordination of resources whether it be saving lives or property or 


directing the fleet. 


Of strategic importance in the event of emergency, is the reliability of the communication system and a 
facility providing everyone on the network with the ability to hear. 


The quasi-sync system — unique to Tait — provides it all. 


The technology provides wide area coverage on a single channel, and what's more, time spent on routine 
maintenance is merely minutes. 
To learn more about the quasi-sync system just contact a Tait system representative by calling any of the 
numbers below. 


HEAD OFFICE 

NEW ZEALAND 

Tait Electronics Ltd. 

P.O. Box 1645, Christchurch 
Phone: (64) (3) 358-3399 
Fax: (64) (3) 358-3636 


AUSTRALIA SINGAPORE 

Tait Electronics (Aust) Pty.Ltd. Tait Electronics (Far East) Pte Ltd. 
Phone (61) (7) 260-7799 Phone: (65) 471-2688 

Fax: (61) (7) 260-7790 Fax: (65) 479-7778 

Toll Free: (008) 07-7112 Telex: RS53535 “TAITFE” 
GERMANY NEW ZEALAND 

Tait Mobilfunk GmbH Tait Communications, Ltd. 

Phone: (49) (911) 96 746-0 Phone: (64) (3) 358-0391 

Fax: (49) (911) 96 746-79 Fax: (64) (3) 358-9372 
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UNITED KINGDOM 
Tait Mobile Radlo Ltd. 
Phone: (44) (480) 52255 
Fax: (44) (480) 411996 


USA 

Tait Electronics (USA) Inc. 
Phone: (1) (713) 984-8684 
Fax: (1} (713) 468-6944 
Toll] Free :1-800-222-1255 


60) 


helds; TS-200 two-channel, 2W and SW VHF 
hand-helds: T-20 ene-channel, 2W VHP hand- 
held: T-50 four-channel, SW VHF hand-held; 
T-60 two-channel, 4W UHF hand-held. 
Newpreduets: 
T-80 10-channel 5W/IW VHF hand-held, syn- 
thesized; NP-150 numeric display pager, VHF, 
POCSAG. 

Circle (404) 


Telemobile 
Existing products 


Booth 362 


Phonelink wireless phone extension system 


(point-to-point, point-to-mobile and point-to- 
hand-held); System 35 multi-user rural telephone 
system; MRRT multi-access rural radiotele- 
phone; two-way radios and accessories, Skytrunk 
satellite equipment: Landtrunk digital switch 
equipment. 
New products 
Phonelink PTEL series for wireless fax require- 
ments plus phone company option (polarity re- 
versal, payphone metering, scrambler and DTMF 
regeneration), 

Circle (405) 


PORTABLE RADIO REPEATER 


THE ULTIMATE IN RUGGED AND DEPENDABLE 
PORTABLE RADIO COMMUNICATIONS 


Easily identified by its emergency colour, the portable radio 
repeater base station is designed to mate directly with Daniels’ 
Standard RF modules (FCC/DOC Approved) 


GSA#GSOOK 93AG S0647-PS01 


1S09002 REGISTERED 


Available in VHF and UHF (138-869 MHz) Combinations 


D= DANIELS ELECTRONICS. 


43 ERIE STREET, VICTORIA, B.C., CANADA V8V 1P8 
PHONE: 1-604-382-8268 FAX: 1-604-382-6139 (CANADA) 


PHONE: 1-206-671-8046 (U.S.A.) 
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Telephonics Booths 147, 149 
Existing products 
Sure-Comm wireless 
system. 

Circle (406) 


intercommunication 


Extsting products 
MIO1 series combiners; TWR series Rx distribu- 
tion panels; ANT series antennas; 44A series 
wattmeters;:; TWPC series cavities; TPRD series 
duplexers; TPCP series preselectors; T series 
isolators, 


Existing products 
EM-200 Ear-Mike, EM-300 Ear-Mike, 
Magnacom and MagnaRope intercom systems; 
portable radio headsets. 

New products 
E-Comm EC-100 Ear-Mike; Directly inter- 
faceable portable radio headsets: HS-6501 dual- 
sided and HS-6511 single-sided lightweights; 
HS-7501 dual-sided and HS-7511 single-sided 
medium weights; HS-9251 noise attenuating 
overhead; HS-8501 noise attenuating under hel- 
met; HS-9751 medium weight noise-reduction 
headset. 


PST 9710 ),_ 
Site management products; cellular and two-way 
radio accessories; mobile and portable antennas; 
bench and test equipment. 


Existing: products ——$ 
LMR-400, LMR-600 series flexible, low-loss 
communications cables; nu-TRAC triaxial an- 
tenna cables; Alumifoam smooth wall aluminum 
cables, 

New products 
4s" LMR-1200 and 144" LMR-1700 flexible 
communications cables; connector weatherproof- 
ing kit; low-loss jumper cables, 


Existing products 
Smart light sensor and tower monitoring service. 


Existing products 
RF power amplifier; mobile converter chargers; 
base station/repeater amplifiers. 


Existing products 
CVP (Crypto- Voice-Plus) series scramblers; con- 
tinuous synchronization system scramblers; in- 
ternational scramblers. 

New products 
Transpulse ADAPT (Applications Development 
and Programming Toolkit); MicroTAC cellular 
scrambler; landline telephone scrambler, 


Existing products ——— 
TNT-100 series logic and interconnect control- 


LOWEST NOISE 
WIDEST DYNAMIC RANGE 


Trontech receiver multicouplers are versatile 
customer configurable units with exceptional 
performance. By combining ultra low loss filters and 
Trontech’s patented wide dynamic amplifier 
technology we are able to achieve very high third 
order intercept points and still maintain extremely 
low noise figures, even with low overall gains. 


Wireline, non wireline, trunking and other service 
frequency bands are available. Trontech can custom 
configure the optimum combination of filtering and 
dynamic range to address your unique applications. 
For more information, contact us at TRONTECH. 


BTRONTECH 
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eceiver Multicouplers 


Patented wide dynamic 
range amplifier 


800/900 MHZ 
6 to 48 output ports 


tor cellular, SMR and 
data transmission 
applications 


TYPICAL UNITS (others available) 


FREQUENCY OUTPUT — NOISE FIGURE GAIN IP3 
(MHZ) PORTS cs SYSTEM SYSTEM 
B) 


(dB) (dBm) 
806-824 6 3 26 43 
806-824 2 3 23 40 
824-849 6 3 26 43 
824-849 18 3 12 34 
896-902 24 2 30 38 
896-902 48 2 22 32 


Other gain and power configurations also 
available 


38 Industrial Way East 
Eatontown, NJ 07724 

Phone: (908) 542-1133 

Fax: (908) 542-1118 


ge 


Expo 


Jers; CR-355 interconnect call router, VM-400 
voice mail; remote power monitor, RVL remote 
validator loggers; system analyzer; M-S00 
Motorola airtime logger: MAC-10 mobile audio 
compandor. 
New products 
DL-40 mobile data terminal; DM-30 dispatch 
monitor; RP-20 remote programmer; GPS sofl- 
ware; MP-7 mobile programmable module. 
Circle (414) See ad page 46 


Triplett Booth 1361 
Existing products 
Triplett 5000E portable cellular test set. 
Circle (415) 


TWR Lighting 
Existing producty — 
FAA-approved aviation obstruction lighting, in- 
cluding incandescent and medium-intensity 
strobes: junction boxes: and alarmed and 
unalarmed controllers. 

Circle (416) 


Booth 1170 


Tx Rx Systems Booth $56 
Oe 
Duplexers; filters; multicouplers; signal boosters: 
RF system products and associated hardware, 
Circle (417) 
Uniden America Booth 602, 612 
Existing products 


MRS3105 Esas switch: SMU4525, IMU 3100 


UHF mobiles; SPU416, SPU 480 UHF portables; 
SMH1525, IMH4100 VHF mobiles; SPH516, 
SPHS580 VHF portables; SMS303T, SMS316, 
SMS825, SMS835 SMS 8035 800MHz mobiles: 
SPS310, SPS320, SPS330 SO0MHz portables: 
IMH200, MRS204 220MHz mobiles: SPS920 
900MHz portables; SMS925, SMS935 900MHz 
mobiles. 
New products 
MRS3105 Esas switch—digital matrix switch 
(220MHz, 800OMHz, 900MHz); MRS204 Uniden 
220MHz repeater system: IMH200 Uniden 
220MHz mobile; SMU 4525 UHF mobile; 
SMH1525 VHF mobile: SMS8035 800MHz 
mobile. 

Circle (418) 


Valmont Industries 
Existing products 
Guyed lattice towers to 800': free-standing lat- 
tice towers to 400°: tapered tubular stee] mono- 
poles to 250". 
New products 
24" face pre-welded tubular guyed tower: vari- 
ous antenna mounts; platforms; T-arms; curved 
arms; embedded steel monopoles, “Tree Pole” 
monopole that looks like a pine tree. 

Circle (419) 


Booths 267, 269 


VCP Communications Booth 1450 
Existing products 


Motorola Keynote; Uniden numeric and alpha- 


COMTELCO oustHis, inc. 


——— 


A n American company building quality 
products in the USA since 1978. 

If you haven't tried our antennas, you may be 
missing out on one of the best values in the 
industry. 

We guarantee you will be pleased with both 


our price and performance. 


* Ominl Base Station 
LLIN on! VR CH 

S Mab he ime iuiar 
‘ Accessotles & Mounts 


Antennas for: Low Band, HR, u | 


Visit Us at IWCE, Booth #273 
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numeric pagers; Panasonic numeric pagers, An- 
tenna Company antennas. 

New products 
Motorola SiteMate in-house paging system. 
Circle (420) 


Vega Booth BUD 
Existing products ————__ 
C-5200 |0-line, four-frequency console that 
mounts in console furniture; C-1614 six-line, 
four-frequency tone-remote console; C-535 
three-line de-remote console in desk-mic and 
wall-mount versions: 1223C tone-remote adapter 
and 1224, four-frequency module on the Telco 
type 10/400-type cards. 

New products 
CP-1 crosspatch for C-5112 console: CP-12R 
crosspateh for C-5200 console: rack-mounting 
versions of “dispatcher” consoles such as C- 
1614, 
Circle (421) 


See ad page 1 


Vetex/Yaesu Booth 444 
Existing products 
Portables, mobiles; accessories for business, in- 
dustry and public safety. 
Circle (422) 


See ad IBC 


Visiplex Communications Booth 1277 
Existing: produch: —_ 
VSSL00 multi-user radio paging system; VS6100 
multi-user radio paging system. 

New products 


VS2100 desktop radio paging system; TM200 


Circle (55) on Fast Fact Card 


WIRELESS 
COMMUNICATIONS - 
CANADA’S GROWTH 
INDUSTRY 


May 25TH TO 27TH,1994 


VANCOUVER TRADE AND 


CONVENTION CENTRE 
VANCOUVER, BRITISH COLUMBIA 
CANADA 


SPONSORED By 


Morag cet Pron by 
INDUSTRIAL TRADE & 
RadioComm Association of Canada CONSUMER SHOWS INC. 
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telemunager mulli-user messaging system. 
Circle (423) 


WEY Assueiites 
Bristing ‘pradvets—  —$___— 
Replacement batteries for two-way radios, cellu- 
lar and cordless telephones, pocket pagers: laptop 
batteries and chargers for two-way radios. 

New predicts 
Replacement batteries for Vertex/Yaesu ¥X500. 
FT-11R/41R; Motorola Radius GP300; Kenwood 
TH-22AT/42AT; ICOM W21AT, IC-2GXAT. 
IC-U8IT: Standard HX580; Maxon SP2000; GE 
Monogram: six-station charger for two-way bat- 
teries; additional charging cups for 
Mastercharger | & II series; cellular replacement 
batteries for Audiovox, Fujitsu, Diamondtel, 
Mitsubishi, Motorola, NEC, Nokia, OKI, 
Panasonic, Philips, Siemens, Sony, Technophone 
and Uniden. 
Circts (424) 


Buaths 250, 252 


See ad page 32A 


Wacom Products 
Existing products 
Coaxial cavity filters; duplexers, Wansmitter- 
combiner and receiver multicoupler systems op- 
erating in the 30MHz to 960MHz band. 

Circle (425) 


Booths 574, 576, 578 


Wavetek 

Communications Division 
ee  —————— 
3600D digital-analog cellular test set, 60OCAT 


Booths 562, 564 
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cellular activation tester, 2]00/300 pager test; 
400 antenna tester; 3000S service monitor. 
New products 
3600D digital-analog cellular test set. 
Circle (426) 


Western Towers Booth 765 
Existing products ———— —_ 
Antenna support structures; self-supporting tow- 
ers; guyed towers; monopoles; log periodic, off- 
air reception antennas. 

New products 

Fold-over towers to 40’, 

Circle (427) 


Willmar Technical 
College 

Existing products —— 
Information will be available about the college. 
and a representative will be on-hand to explain 
Willmar Tech's mobile communications techni- 
cian training program. 

Circle (428) 


Booth not assigned 


Wireless World magazine Booths 373, 375 

Existing products ——__ 
WirelessWorld is published by the same people 
who bring you Cellular Business and Mobile 
Radio Technology. This new quarterly is the in- 
formation source that provides market updates, 
engineering information and the latest news for 
the wireless personal communications industry. 
It is written and edited for cellular carriers, pag- 


ing carriers, common carriers, IXCs, LECs, wire- 
less applicants and licensees, SMR providers, 
cable service providers, and other wireless prod- 
uct and service providers. as well as end-users. 
Circle (429} 
/etron Havetl: 028 
Existing products 
Microphones; paging encoders; interconnects; 
tone panels and repeater controllers; recall re- 
corders: paging terminals; alarm monitor/control 
systems; fire station alerting system: paging sys- 
tem components; consoles: trunking products: 
rural telephony: modular dispatch/PSAP; digital 
hybrids; wide-area networks; billing software. 
NeWwoprndhers: — —__ 
Modet 1517 SentriDial; 7D+ dispatch control 
station; 4116B rack-mount dispatch console; 
4117 receiver monitor panel; 104 trunked radio 
adapter: model 7! RemotaPhone; 47R Racs site 
controller; 640 DAPT-ALPHA: 4217 video con- 
sole: DeadBolt lightning arrestor. 

Circle (430) See ad pages 32E, 87 
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--Premium Repair Plan 
firms your damaged pager to 


ike-new condition, inside and 


out. 


Our. Economy Hispaie Plan™ 
services the datnaged electronic 


com 


ponents to return your pager, | 


(to factory, specificatio 


Rithér way your pagers are back: 
on the-street in-record-time.and. 


working for you. 
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Pager Repair. 
Bi sidiary of NATCOM, Inc, 
834 Foley Street: Jackson, MS 39202. > 


THE SYSTEM THAT FULLY INTEGRATES 
TELEPHONE AND RADIO IN ONE COMPACT CONSOLE! 


POSITRON has the system that 
combines radio and telephone into one 
compact and versatile unit! It also 
integrates paging and call identification 
like no other system does! 


0 Quicker, easier to use! 
POSITRON re-defines “user friendly”! 
You enjoy faster access to features, 
because everything's at your finger- 
tips, in one easy-to-operate unit! 


O More compact! 


You get big-league performance with a 
small foot-print... everything you need, 
yet it takes up so little space. 


Head Office: Montreal 


06 BS oe 
DODGER REEE 
BEBRBEEE 
DEZGZAD Be 
HESSCRBBEE 


2 Highly versatile! 

Completely software programmable, 
POSITRON lets you easily configure 
your system to your particular require- 
ments such as: * Queue 1 to 4 « Instant 
transmit * Speed dial * Take over dis- 
patcher * Ring select. It is compatible 
with your current equipment and easily 
expandable to meet all your needs. 


0 Highly reliable! 


This POSITRON system was developed 
together with emergency services 
systems users thus ensuring the 
highest possible level of reliability. 


Circle (58) on Fast Fact Card 


ree 


Offices: New York, Chicago, Los Angeles, Toronto 


BEG 


= 
Rs 


rt 


0 E9-1-1 
Suppliers of E 9-1-1 Emergency 
systems and products. 


For further information, write or call: 


an POSITRON 


Where Communication Technologies Meet 


Positron Industries Inc. 
5101 Buchan Street 
Montreal, Quebec, Canada H4P 2R9 


(514) 345-2200 


One step forward... 
By Robert H. Schwaninger Jr. 


A common problem facing creative 
designers of equipment is FCC rule 
compliance. 


egulating technology 


cess that under the best of circumstances 
might take “only” 36 months. Third, the 
device can be redesigned to use a different 
frequency band that may or may not be 
appropriate to deliver the service. Finally, 


For example: You come Wiha. OO >>> 
vice that prevents mid-air aircraft colli- 
sions, assists in routing and has applica- 
tions in fleet management of ground-based 
vehicles — in short, a black-box system 
that is the greatest thing since the crystal 
set — but if no radio spectrum is allocated 
for it, your invention becomes a commer- 
cially useless, albeit interesting, idea. 

At this juncture, the designer must ex- 
plore his options. First, he can apply for a 
patent and tuck the design in a closet until 
usable spectrum is available. Second, he 
can petition the FCC for a spectrum allo- 
cation pursuant to a rulemaking — a pro- 


Despite the benefits 
which result from its 
introduction, new 
technology can cause 
havoc in the 
marketplace. 


Schwaninger, MRT's regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. 


the device might be designed, sold and 
operated without authority. Eventually, of 
course, the FCC will be alerted by com- 


. 


...Remote control, of upto 16 channels - 
Radius M200, GM300 & Maxtrac 300 series radios 


The CPi model MCR210 remote and MCR series interface panel will allow you 
to remote control Radius or Maxtrac radios, upto sixteen channels, over any two 
wire voice grade circuit. 

The MCR210 remote control system provides LED displays for remote channel 
indication, channel up and down buttons, PTT indicator, on-hook PTT capability, 
monitor button and indicator, intercom capability between parallel remotes and the 
radio, scan control button and indicator for those radios so equipped and speaker 
volume control. 


Features 

» Simple installaton - No soldering. cutting or crimping. 
* Provides remote channel indication 

* Does not require B308 option 

+» Remote transmissions heard over radio speaker. 

+» Radio transmissions monitored on remote spgaker. 

* Uses any two wire voice grade circuit. 


1186 Commerce Drive + Richardson, TX 75081 
(214) 437-5320 + FAX (214) 437-5960 + (800) 849-9128 
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petitors, and the whole operation will be 
shut down. 


Pioneer’s preference 

The FCC wrestled with this problem and 
adopted a “pioneer’s preference” to award 
spectrum to system designers who devise 
products that use radio spectrum 
innovatively to deliver valuable services 
in the public interest. In theory, these 
awards appear to be a great step toward 
producing the desired result — giving 
spectrum to the innovative designer who 
produces a great product. However, in 
many pioneer’s preference cases, theory 
and reality are not the same. 

Witness the personal communications 
services (PCS) proceedings wherein a 
number of entities filed for pioneer’s pref- 
erences, claiming innovative methods of 
delivering PCS to the public and the right 
to preferences in future licensing proceed- 
ings. At some point, the proceeding be- 
came increasingly acrimonious as one 
claimant stated that its method was more 
innovative than that of another would-be 
pioneer. The second claimant shot back 
that its idea was better and, besides, its 
opponent's “new” idea actually was devel- 
oped in 1938 and was hardly new. 


‘Innovative?’ 

Meanwhile, the FCC has the impossible 
task of deciding the meaning of the word 
“innovative” as it applies to something as 
dynamic as radio technology. By the time 
the FCC might decide a particular matter, 
technology may have progressed to the 
point where any innovative idea has be- 
come conventional, common knowledge. 

Conversely, if the FCC were to award 
spectrum promptly to every new idea, it 
could award all of the unallocated radio 
spectrum in six months. If there is one 
thing our industry never runs out of, it is 
innovation. So, the FCC has to winnow out 
the innovative ideas that have no practical 
application to its spectrum allocation plans 
from those that fit nicely into its existing 
schedule. 

At the core of the problem are techno- 
logical and marketplace forces that cannot 
be reconciled with regulation and spectrum 
scarcity. New ideas push out old ideas and 
equipment. The faster that technology 
moves, the faster the old equipment be- 
comes obsolete, thereby causing a prob- 
lem for people who bought older equip- 
ment and have not yet amortized their in- 
vestment. 


Marketplace havoc 
Despite the benefits that result from its 


Ass 


October 3-5, 1994 
The Stouffer Orlando Resort 
Orlando, Florida 

ere 


Where are we going? 
How will we get there? 
How much money can 

we make along the way? 


Join us for what is fast becoming the “main event” in wireless, as 
industry leaders from around the world gather in beautiful Orlando to 
ensure their future—your future—in the expanding wireless world. 


Suddenly, all kinds of players are preparing networks and services to 
fulfill the promise of wireless. Cellular operators...paging carriers...PCS 
operators... CATV system operators...specialized mobile radio system 
operators...private system operators...interexchange and local 
exchange carriers...to name a handful. And each of you are looking to 
claim your share of the $7.3 billion revenue expected for the industry 
by 1995. 


At the WirelessWorld' Conference & Expo, you'll find out how. 


You'll get answers to your questions, gather and share new ideas, 
learn how your peers are dealing with complex issues, and discover 
new strategies for ensuring your future in wireless. 

: : Fax this page to 312/922-1408 Attn: Chris Lotesto 
Plan to attend the wireless industry's 


major Autumn event. = ii 


Whether you're an executive, administrator, sales and marketing 
; ; : . : Company Division/Department 
professional, technical professional, product director, industry consul- 


tant—or anyone whose career is being shaped by the wireless revo- 


: Address 
lution—you need to be here. 


So mark it on your calendar, and return this form today so you'll be aa 


included in all future mailings for the WirelessWorld™ Conference 
& Expo. 


Phone Fax 


Or mail to Intertec Publishing, 55 East Jackson Blyd., Chicago. Illincis 60604 U.S.A. 


Sponsored by 


WIRELESS . Telephony 


ATTENTION VENDORS: Prime exhibit space is going fast. 


To find out how you can participate, contact Ms. Billi Famiglietti, 
EJ. Krause & Assoc., at 301/986-7800. 


SOFTWARE 

3-D Terrain 

Coverage Predictions 
Fresnel Zone Studies 
Engineering Package 
Intermodulation Studies 


ga a es 


Regulating technology 


introduction, new technology can cause 
havoc in the marketplace. (Consider the 
effect that cellular radio has had on the 
Improved Mobile Telephone Service). A 
service quickly can be reduced to a virtual 
shell when new services drain off a sub- 
stantial share of customers. What respon- 
sibility does the FCC have to the operators 
of the older service? Should it be savior or 
executioner? Should it be pro-progress or 
“pro-tector” to entrenched interests? 

The problem becomes even more 
muddled when other agencies, such as the 
Department of Defense (DOD), promote a 
technology so it can be used by the mili- 
tary. Soon, the DOD is enjoying its advan- 
tages, but the U.S. public cannot. For ex- 
ample, there was a long delay between the 
exploration of spread-spectrum modula- 
tion for secure military communications 
and its use in the civilian sector. Now 
spread-spectrum is in the civilian market, 
operating at the 902MHz-928MHz band, 
but “new” innovations in vehicle-tracking 
devices are pushing it off that band. 


Advice for designers 
There are as many or more forces run- 
ning contrary to technological progress as 


there are people promoting newer, better 
designs. For every new efficiency, there 
exists an entrenched interest that feels 
threatened and rebels against progress. At 
the beginning, designers must recognize 
this. 

First, designers should consider the 
regulatory environment, including spec- 


For every new 
efficiency, there exists an 
entrenched interest that 
feels threatened and 
rebels against progress. 


trum allocation, prior to designing equip- 
ment. Second, consider the FCC regula- 
tions regarding emission limitations, such 
as bandwidth. A great design that cannot 


receive equipment authorization is of little 
commercial use. Third, consider the effect 
on the market, A simple improvement will 
meet less resistance than a technological 
revolution. Finally, for the truly sophisti- 
cated, some examination of the direction 
that the industry and its regulators are 
heading would be quite helpful. The cut- 
ting edge is defined by state-of-the-art 
technology and state-of-the-union politics. 

Under no circumstances should the in- 
novative designer be discouraged. The 
FCC is more flexible than it appears to be 
from reading its rules; nevertheless, it 
helps to take FCC employees into your 
confidence early on to determine what 
hurdles you might face before your device 
can get to market. 

Remember, the FCC wants to help to 
bring new radio technology to the market. 
It is just that there are these associations 
and rules and congressmen and clubs and 
policies and preferences and committees 


and... 
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“Everything you need for Site Development and FCC Applications” 


Consulting 

Coverage Predictions 
2-10 Mile H.A.A.T. 
Frequency Selection 
Topographical Profiles 


3 or 30 Second Terrain Files [ntermod Study 
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ENGINEERING SERVICES FCC INFORMATION 


Dial Access 

State Frequency Lists 
Custom Searches 
Mailing Labels 
Printouts 

Data Files 
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800-445-0297 


C.E.T. INC. 


Ask for a free 
demonstration disk 


1001 S. Ridgewood Ave. 
Edgewater, FL 32132 


Phone: (904) 426-0014 
FAX: (904) 426-0099 


60th APCO 
Annual Conference & Exposition 
August 7 - 11, 1994 
ramen David L. Lawrence Convention Center 
: Pittsburgh, Pennsylvania 


« Exhibits 
¢ Seminars 
¢ Panel Discussions 


The 1994 APCO Annual Conference & Exposition offers the attendee an 
opportunity to explore the many facets of public safety telecommunica- 
tions. Communications Managers will find presentations and seminars 
that address the complex tasks of planning communications systems and 
implementing and maintaining 9-1-1 systems. Technicians will find a 
tract offering the technical person updates in equipment and procedures, 
as well as look into future technologies and applications. Telecommuni- 
cators will benefit from many presentations on the “nuts and bolts” of 
public safety telecommunications. Sharpen your skills and learn new 
techniques or approaches to common dispatch and call-taking problems. 
Trainers will find a track full of training ideas and training design 
strategies, alternative training methods, classroom presentation methods 
and other trainer-oriented topic geared to the agency trainer. 


The APCO Conference and Exposition is the world's largest gathering of 
public safety communications professionals from law enforcement agen- 
cies, fire departments, 9-1-1 centers, emergency medical services, for- Cathedral of Learning 
estry and conservation agencies, emergency management and disaster University of Pittsburgh 
preparedness departments, highway maintenance, and other federal, 

state and local government agencies. 


¢ Networking 
¢ Educational Presentations 


See you at the GATEWAY TO PUBLIC SAFETY 


For exhibit and attendee information call 800/949-2726 
ext. 249 Pat Daniels or ext. 250 Ann Armitage 
(in Canada or Florida call 904/322-2500) 


APCO is in accordance with ADA requirments and will provide reasonable accommodations for 


full conference participants upon notification. Please consult the registration form in the attendee package. 
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SmartLink completes development of trunking radio switch 


Engineers at SmartLink, Wallingford, 
CT, spent nearly three years developing a 
“protocol-and-frequency-transparent” ra- 
dio switch and related circuitry and com- 
puter software for private and public radio 
systems, such as trunked networks and 
specialized mobile radio (SMR) systems. 
Mark Hatten, the company’s managing 
general partner, said that the development 
is complete, and several switches have 
been installed in operating systems. 

Protocol transparency means that a ra- 
dio system’s repeaters can be used to relay 
signals using the GE MarcV, GE Marc VE 
and Johnson LTR trunking protocols, re- 


gardless of which protocol the repeaters 
originally were configured to use. With a 
protocol-and-frequency-transparent 
switch, system operators can use mobile 
and portable units from a variety of suppli- 
ers regardless of trunking format. The 
switch also allows conventional (non- 
trunked) radios to use a trunked system 
repeater. 

The company plans to support the 
Motorola Privacy Plus and Philips 
MPT1327 trunking protocols in the future, 
but it does not plan to support the Midland 
CMS trunking protocol. 


Pittencrieff Communications acquires assets of two SMR operators 


Pittencrieff Communications, Abilene, 
TX, has completed the acquisition of the 
SMR assets of Knight’s Communications, 
Fort Worth, TX, and Contact New Mexico, 
Albuquerque, NM. 

The acquisition of Knight’s Communi- 
cations provides Pittencneff with two more 
sales and service centers. located in Fort 
Worth and Dallas and a total of 125 exist- 


ing SMR channels in the Dallas/Fort Worth 
area. 

The acquisition of Contact New 
Mexico’s 37 SMR channels strengthens 
PCI’s SMR market leadership position in 
New Mexico and expands the company 
further into Colorado. 

The two acquisitions add 2,000 new 
subscribers to PCI’s customer base. 


Communications managers form 
EGE trunked users group 

A group of communication managers 
responsible for the operation and manage- 
ment of Ericsson GE Mobile Communica- 
tions (EGE) trunked radio systems has 
formed a users association to exchange 
information among members relative to 
EGE Enhanced Digital Access Communi- 
cations System (EDACS). 

The group is open to all users, including 
commercial owners of GENET 900 
systems. 

The organization was formed to provide 
a forum to exchange information among 
members relative to the implementation, 
operation and maintenance of their EGE 
digital trunked radio system; to relate col- 
lective hardware and software problems to 
EGE for resolution; to request features and 
enhancements to existing EGE trunked 
rario systems; and, by mutual cooperation 
with EGE, to provide information on cur- 
rent and future products and services, 

For more information about the users 
group, call Max E. Grigg. vice-chairman, 
602-870-6755. 


Do You Have 


We stock more 
quality top-grain 
leather cases 
than anyone else 
in the Industry. 


Our 1993-1994 Buyer's Guide is the window into a unique 
system you will make “Your Total Source®.” This 1,180 page 
book is the wireless industry's most comprehensive product 
reference. It has comparative information and pricing on over 
10,000 cellular, paging and rwo-way products, all available 
for delivery when and where you need and supported by 
TESSCO's unbeatable customer service, 


To Receive your personal copy, write or fax, 
telling us about your involyment in the 
wireless communications industry, 


YOUR 

34 Loveton Circle TOTAL 

Sparks, Maryland, USA 21152 
FAX: 410.472.7575 


Available to Industry Professionals only. 


SOURCE 
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Our manufacturing 

techniques match 

the advanced 

specifications of the 

latest in Portable 

Radio, Pager or 

Cellular models. 

m@ |mmediate delivery from large inventory. 
@ Two day delivery on set up orders. 

@ Logo imprinting. @ Low pricing. 


lf you're not getting this kind of service 


... Call today. 


a 
Your one-call supplier Bee Electronics, Inc. 


for Hard Protection 2655 Gardner Road, Broadview, IL. 60153 
and Soft Leather Cases. Toll Free:800/336-3115 Fax:800/345-2091 
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Reader’s choice 


Of all the new products and services in the July 1993 issue, the ones reprinted here 
generated the most reader requests for additional information. If you missed them the 
first time, here is your opportunity to acquire more information on them. Just circle 
the corresponding Fast Fact Card number on the card found in the back of this issue 


and mail the card to us. 


Spread-spectrum radio modem does not require FCC operating license 


The NLR-96 radio modem from 
Repco uses spread-spectrum radio modu- 
lation and does not require an FCC li- 
cense. The NLR-96 connects directly to 
any RS-232 data source and transfers 
data. Two interface modes are RTS/CTS 


handshaking and a three-wire direct con- 
nect. The modem can be configured for 
synchronous or asynchronous operation 
and is available in 120/240Vac or 12Vdc 
versions. 
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Two-way radio and field-programmable repeater extend product line 


Motorola has expanded the Radius 
line with the GM300 mobile two-way 
radio and the GR300 repeater. The 
GM300 is available in 8- and 16-channel 
models, VHF and UHF frequencies, and 
is dash- or remote-mount capable. It fea- 
tures 1W-25W of variable power, with 
as much as 45W of fixed power on se- 
lected versions. The 16-channel model 
provides Quik-Call If, MDC-1200 and 
DTMF signaling formats. The unit meets 


at the pump 


Weathar-proof cap removed 
{at right} to brossle connection for 
optional MAG-EXPT extension 
module, which adds 25° of 
mobility to the MAG-PPR, 


In response to numer- 
ous requests from firefighters, 
Telex has developed the MAG-PPR pump 
panel remote headset station. Designed for use with Telex 


under-helmet or other hearing protection headsets, the rugged, water- 
resistant MAG-PPR offers an inexpensive way to comply with OSHA rules ond NFPA sida’ with- 
out investing in a complete intercom system. Because it allows the officer al the pump panel hear- 
ing protection as well as the ability 10 monitor the radio, firefighters using the MAG-PPR have 
reported reduced fatique and improved communications. If desired, the MAG-PPR may be inte- 
grated with o Telex MAGNACOM™ intercom system. Call or write for more information. 


TELEX 


Minneapolis, MN 55420 
Telephone: 612-887-5530 Fax: 612-884-0043 


9600 Aldrich Avenue So.. 
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MIL-STD 810 C, D and E military 
specifications. 

The GR300 repeater is composed of 
two GM300 mobiles, duplexer, metal 
enclosure with temperature-controlled 
fan, repeater interface communications 
kit, power supply and cables. The re- 
peater is field programmable with desk- 
top control point operation. 
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Canvas cases resist mildew, stains 


Leathersmith offers a line of canvas 
carrying cases for all popular two-way 
radios and pagers. Made of Propex III 
canvas, the cases resist mildew, stains, 
oil and most chemicals. Logos are im- 
printed at no charge. 
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Pager is designed as wrist watch 


The Receptor MessageWatch from 
Seiko Telecommunication Systems 
contains a tiny FM receiver and antenna. 
Transmission options include 16-digit 
phone numbers, standardized messages 
and a dual-zone time system. 


©1993 Telex Communications, Inc. 
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948 Years Experience! 


When reliability and accuracy count, call us. 948 
years of combined employee crystal experience 
and 43 years of servicetobuinsclike —— 
yours translates into our dedication to 
the quality products and customer satis- 
faction that you deserve. 
e ENGINEERING AND DESIGN SUPPORT 
* EXPERIENCED SALES STAFF 

* CRYSTAL ANALYSIS 

© EXPEDITE SERVICE 

* CUSTOM CRYSTALS TO YOUR SPECS 

* MICRO-BALANCED/LAB CRYSTALS 
* SOON TO BE ISO 9001 CERTIFIED 
© LIFETIME CRYSTAL GUARANTEE 


Cali or FAX for more information about Crystals, 
Elements, Oscillators and Accessories. 


WHEN QUALITY COUNTS... 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC. 
PHONE 24-HOUR FAX 
1-800-725-1426 © 1-800-322-9426 
P.O. BOX 26330 * OKLAHOMA CITY, OK 73126 
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New products 


Reactive power divider affords low insertion loss, moisture protection 


JFW Industries offers the model 
50PD-091 reactive power divider. The di- 
vider features a moisture-proof finish and 
O-ring seals on all type N connectors and the 
enclosure cover. The frequency range is 
800MHz-1,000MHz, with +0.2dB power 
asymmetry and RF input power rated at 10W 
average and 1,000W peak. The 502 device 
has an insertion loss of +0.7dB (above 3dB 
split) and a phase balance of +3°. 


Law Enforcement and Security 


Firefighting and Prevention 


Emergency Medical Services, 
search & Rescue 


.. all at one time...all in one place... 
at the industry’s comprehensive 
forum and total marketplace. 


Participate in the 


June 18-20, 1994 


For more information, please call 203/847-9679 
or fax us at 203/854-9438. 


International 
PUBLIC SAFETY EXPOSITION 
AND CONFERENCE 


Dallas Convention Center ¢ Dallas, TX 
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Now, Reach Every Segment 
of the Public Safety Industry... 


Name Title 

Company 

Address 

City State Zip 
Phone Fax 


EEC, 112 Main Street, Norwalk, CT 06851 


MR2 
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Tester simplifies troubleshooting 
for mobile installers/base engineers 


The AT-800 is a 
hand-held antenna 
tester for 800MHz 
cellular services 
from Bird Elec- 
tronic. A built-in 
RF source is used 
for measuring 
VSWR, match ef- 
ficiency and retum 
loss at single fre- 
quencies. It also 
can automatically 
sweep over a user- 
specified frequency range. Numeric mea- 
surements and high-resolution graphic 
plots are displayed on an LCD. A serial 
interface and optional software can trans- 
fer stored measurements to a personal com- 
puter for storage and hard copy. 
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CD-ROM, floppy files expand use 
of FCC master frequency database 


PerCon business and amateur radio li- 
cense databases on CD-ROM and floppy 
disks include FCC master frequency data- 
base information that may be output to a 
screen, printer or file. Data comes in 20 
formats. An access program allows for a 
browse mode of displays and use queries. 
FAA databases are expected to become 
available this year. 
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Coaxial surge protectors absorb 
many surges without degrading 


Citel America has unveiled a new line 
of coaxial surge protectors for coaxial 
cable used in mobile radio, radiopaging, 
cellular and microwave base stations. The 
protectors shunt excess electricity to 
ground and reset automatically after every 
stnke. A special patented coaxial gas tube 
allows the protectors to absorb numerous 
surges without degrading. Protectors are 
are available in VHF, BNC, F and N types. 
They maintain transmission characteristic 
impedance up to 2.5GHz. 
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Santa Fe Distributing 


Space-saving rack-mount inverter provides power supply versatility has all your 
Cable, Combining, 
and Antenna needs! 


The 500VA model 1653 rack-mount in- 
verter from Wilmore Electronics occupies 
only 3%" of vertical rack space. The in- 
verter has a 120Vac, frequency-stable, 
60Hz, quasi-sinewave output. Standard 
versions operate with 24Vdc, 48Vdc or 
130Vde battery sources. The inverter can 
power not only sensitive telecommunica- motors, switch-mode ac-de power supplies 
tions equipment but also difficult high- or even half-wave rectified loads. 
surge or nonlinear loads such as small Circle (454) on Fast Fact Card 


VHF mobile radio provides 15W-50W output in compact 6" X9" format 


The EMH 599 OA is a 114-channel VHF 
mobile radio that may be programmed to 
operate on any frequency in the 136MHz— 
174MHz range without degradation in 
specifications. The dash-mount radio from 
Bendix/King Mobile Communications has 
an eight-character, 14-segment, vacuum- 
fluorescent, alphanumeric display. The ra- 
dio is only 2"HX6"WX9"D, but its 
adjustable power ranges from 15W to SOW. 
Features include busy channel lockout and 
indicator, scan, priority scan, CTCSS, 
CDCSS, time-out timer, home channel re- 
vert, next scan channel and nuisance chan- five-year warranty at no additonal charge. 
nel delete. The EMH is covered by a Circle (455) on Fast Fact Card 


OUR COMPLEMENTS TO YOUR RADIO 
bi 


line of CELWA VE: 


¢ Base Station Antennas 
e Mobile Antennas 

¢ Duplexer/Combiner 

e Cable 


A 


OUR complete line 
of accessories 
enables use of por- 
table or mobile 
radios in virtually 
any situation. We 
have extensive ex- 
perience in solving 
communication 
problems — from 
the routine to the 
extremely difficult SOUND IDEAS FROM 


Si-as 


SANTA FE Distributing, Inc. 


. .. and it's all 9640 Legler Rd., Lenexa, KS 66219 
available to you. Setcom . 913-492-8288 

Simply contact us. vonage FAX: 913-894-2136 

1400 Stierlin Road 


Mountain View, CA 94043 1-800-255-6595 
415/965-8020 
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SMR/Trunking 


\Y ioe Mark's new 
trunking roof mount 
antennas combine a sleek 
look with industrial-strength 
performance. Whether you 
choose the RF Series with 
unity gain or the high gain 
RM Series, these antennas 
Offer consistent. reliable 
communications. And, their 
wide bandwidth performance 
means no tuning for easy 
“plug & play” operation. 


The rugged little RF Series 
antenna features a flexible 
whip that withslands 
cafwashes and low clearance 
areas. Attractive with any type 
of car or van, it's the most 
durable choice for fleet 
operations. 


The high performance 
RM Series offers bath 3 
and 5 dB gain whips with a 


New products 


Flexible, weather-safe cable offers low attenuation, short bend radius 


LMR-400 flexible communications 
cable from Times Microwave Systems 
has an attenuation of 3.9dB/100 feet at 
900MHz and a diameter of 0.405". A 1" 
minimum-bend radius allows for easy in- 
stallation in short antenna feeder, jumper 
and interconnection applications. The 
copper-clad aluminum center conductor is 
surrounded by a polyethylene foam dielec- 
tric and a tape and braid outer shield, A 
black polyethylene jacket provides weather 
protection. In addition to TMS connectors, 
the cable accepts connectors for several 
other makes of high-velocity, RG-8-type 
cables. LMR cables are available in diam- 


eters from 0.24" through 1.67”. 
Circle (456) on Fast Fact Card 


Benchtop battery charger provides quick charge without excessive heat 


The New Gen- 
eration Smart 
Charger combines 
negative delta volt- 
age (—AY) sens- 
ing circuitry with a 
redesigned switch- 
ing power supply. 
This provides a 
faster charge in a 


smaller unit without generating undesirable 
heat, suitable for benchtop applications. The 
charger. from Alexander Batteries, main- 
tains full charge by automatically switching 
to a float charge to keep NiCd batteries 
charged and ready for use. The charger will 
charge 4V—15V NiCd batteries and can be 
made capable for nickel-metal hydride 
charging. 
Circle (457) on Fast Fact Card 


INTERFERENCE LOCATION 


* 50 to 1000 MHZ 


choice of quick disconnect or 
set screw connector. These 


gain antennas are 
ideal for wide * Stuck Microphones 
area coverage * Cable TV Leaks 


* Jammed Repeaters 


THE LONG AND snort OF IT 


For details on & Cell Sites 

our complete 

line of trunking New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
antennas, call direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available 
800-648-2800. with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 


for details. 


P.O. BOX 2780 (602) 488-9755 
CAREFREE, AZ 85377 FAX (602) 488-1295 


fe DOPPLER SYSTEMS, INC. 
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We don't just manufacture headsets... 
We design and engineer 


e ® 
RadioMate : 
headsets to meet your requirements! 


Headsets For Most All Radios and Telephones 


COMMUNICATIONS ANTENNAS iS pit 
3900-B River Road é \" ae / \ 


Schiller Park, Illinois 60176 7 2 
ications (800) 34 


708-671-6690 or 800-648-2800 
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Self-protecting amplifier delivers as much as 50W of output power 


With 1W-8W of input, the RF 
Concepts “VHFportable” amplifier deliv- 
ers 5OW of output power automatically. 
Features include a 3'4-pound heatsink and 
thick casing for extended durability. A 
VHF discriminator climinates false key- 
ing by out-of-band signals. Thermal sens- 
ing circuits cause amplifier shutdown at 
temperatures exceeding 131°F, and auto- 
matic level control circuits reduce power 
output when an antenna mismatch exists, 

Circle (458) on Fast Fact Card 


RF Neulink introduces three models of 
a low-power digital paging transmitter for 
use in simulcast systems, hospitals, facto- 
ries or security systems. Model DPT-150 
is for VHF digital paging. Model DPT-450 
is for UHF digital paging. Model DPT-900 
is for 900MHz digital paging. The trans- 
mitters use a direct-coupled, non-return- 
to-zero modulation scheme for POCSAG _ nection to an existing 72MHz (or other 
and Golay paging systems. A built-in frequency) receiver link. 
AFSK (up to 1,200 baud) demodulation is Circle (459) on Fast Fact Card 
available as a modification for easy con- 


MODULAR DC-TO-DC 
CONVERTERS 


4000 WATTS IN 
7" VERTICAL 
_. RACK SPACE 


eee ee 
ah ‘ 


ce 


SERIES 1625 
CONVERTER MODULES AND SHELF 


24V TO 48V, 20 AMP MODULES 

48V TO 24V, 40 AMP MODULES 

N+1 REDUNDANCY 

PLUG-IN/REMOVAL WITHOUT SYSTEM SHUTDOWN 
FRONT ACCESS FOR WIRING 


(Silssaoce ELEecTRONICS Cco., INC. 


PO Box 1329, Hillsborough, NC 27278 * Telephone: (919) 732-9351 
FAX: (919) 732-9359 
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CANADA Tel:800-663-7781 Fax:403-250-8643 (West) 


Fax: 514-648-0578 (East) 


Los Angeles, CA 90035. Toll Free 800-333-6444 


U.S.A. (Headquarters) 1022 S, La Cienega Blvd, 
Tel:310-652-3666 Fax:310-652-0777 
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* Microprocessor Controlled, Programmable, 
¢ Vhf-Uhf & 900 Mhz, 3 to 50 watt. 
* Toll Quality Companded Transmission. 


* Absolutely Adjustment Free. 
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Visit us at Venezuela Comms Expo, Booth #6, 


Visit us at IWCE/Spring, Booth #1274. 


WiReL $5 TecHwoLocy RESOURCE 


trom Q-ucan tum Pubtitlshinag 


WIRELESS DATA HANDBOOK 


by James F. DeRose 


A thorough business and technical examination of two way, terrestrial 
alternatives from cellular based to dedicated packet switched offerings -- 
planned, testing and real. Which application characteristics best match 
available technical alternatives? Reasons for slow user acceptance in a 
constrained market? Likely airtime price trends, and market tradeoffs? 
Technical sections focus on leading protocols, differences in coverage 
depth, error impact, and subscriber capacity of ARDIS and CDPD. Modem 


choices and their price/speed trends complete this balanced presentation. 


Call for our free 32 
page catalog of books, 
video tapes, audio 


Beant tapes, software, and 
Publishing Inc. research reports 
P.O. Box 310 serving the wireless 
Mendocino, CA 95460 communications 
1-800-422-9666 industry. 
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A5 Year Limited Warranty sag - 
we et i Mobile Amplifiers hes in your "It 


— 


wea Cookies 


It is now your good fortune to purchase TPL Mobile Amplifiers. With the new 
AmpGuard system, TPL is able to warrant these units for a FULL 5 YEARS —now they 
are really tough cookies! 


Leadership by tradition, wp. COMMUNICATIONS 


3336 San Fernando Road, Los Angeles, CA 90065 (213) 256-3000, (800) HI-POWER, FAX (213) 254-3210 
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New products 


Military format frequency hopper 
becomes available for tactical use 


Radio Systems 
has announced the 
availability of its 
PR8077 “Falcon” 
frequency-hop- 
ping radio for tac- 
tical operations. 
The submersible 
hand-held is avail- 
able in the 60MHz-— 
88MHz subband in 
+10kHz transmit 
deviation format. 
Additional sub- 
bands are forth- 
coming in the 
range between 
30MHz and 108MHz. The PR8077 is de- 
signed for low-intensity conflict operations 
when avoidance of detection by receiver 
scanners and resistance to single-channel 
jamming is desired. The radio is clear- 
voice compatible with AN/PRC-77 
manpack-lype tactical radio equipment. A 
Transcrypt International SC460-format en- 
cryption option is available for secure 
single-channel operation. Power output is 
1W or 5W, user-selectable. 

Circle (460) on Fast Fact Card 


Trunked radiophone introduces 
full-duplex interconnect capability 


The PFD 3000 
from Motorola is 
a private trunked 
systems portable 
radiophone that 
combines half- 
duplex dispatch 
operation with 
full-duplex tele- 
phone interconnect 
capabilities. The ra- 
diophone operates 
on = Motorola’s 
800MHz Smartnet 
private trunked ra- 
dio systems. It has a 
standard two-line 
LED display and can be used in wide-area or 
single-site systems. Dispatch radio features in- 
clude Private Conversation, Call Alert, mul- 
tiple talkgroups and systems, dynamic 
regrouping, emergency alarm and call, and 
scanning. Telephone capabilities include full- 
duplex telephone interconnect, telephone in- 
terconnect receive, local or long-distance 
calling, and last number redial, 
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Emergency communication station 
uses cellular or trunking systems 


Technology 
Service Group 
has introduced an 
Emergency Assis- 
tance Cellular 
Phone System for 
public roadways 
and emergency 
communication 
applications. Con- 
figurations are 
available for most 
wireless technolo- 
gies in use and fol- 
low all CCITT, 
FCC and Bellcore 
signaling specifi- 
cations. The power 
source is 12 Vdc, 2.5A maximum, for cellu- 
lar and 6A for trunking systems; a solar 
panel assembly is an option. Transceiver 
output power is 3W cellular and 12W ERP 
for trunking systems. The operating fre- 
quency range is 806MHz-960MHz. 
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Transmitter controller maximizes 
airtime, reuses existing resources 


The GL-C2000 transmitter controller 
from Glenayre provides paging operators 
with high-speed capabilities to maximize 
airtime. Features include no required air- 
time to synchronize the system, automatic 
remote system upgrades, forward error 
corrections, Global Positioning System 
(GPS) timing and channel sharing. Begin- 
ning at the paging switch and continuing 
throughout the system, the GL-C2000 re- 
uses many expensive resources such as 
links, phone lines, modems and real estate. 
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TNPP network controller delivers 
high throughput for radio paging 


Real Time Strategies has released its 
Advantage-Express/TNPP Hub, its highest 
throughput TNPP network control and traf- 
fic accountability system for radio paging 
networks. The networking system is ca- 
pable of processing as many as | million 
packets per hour per Hub module. The Hub 
provides network monitoring, traffic vali- 
dation, statistical reporting, subscriber call 
counting, dedicated and dial up TNPP, 
multi-link load sharing/load balancing, au- 
tomatic alternate routing around troubled 
links, optional subscriber roaming, and 
subscriber initiated lost message retrieval. 
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THINK SMALL 


THINK BIG_ 
THINK CML 


Whatever your radio dispatch console needs, 
for any size system, just add building blocks. 
CML offers the most fully-featured, easy to 


use equipment. 


e Low cost e Full warranty 

° Integrated 9-1-1 ° 24 hour hotline 

° Total dependability ° Remote diagnostics 

e Extensive training » Complete maintenance 
program service 


Desktop Rackmount Touch control CRT 


CML Technologies Inc., Atlanta,GA 
Phone: (404) 266-8315 Fax: (404) 266-9314 
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HIGH Q FILTERS 


NOTCH AND BANDPASS 
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¢ Low loss 

¢ Broad frequency range 
30-950 MHz 

¢ Single, double & triple cavities 
for spot or wider band 
attenuation 

¢ Excellent power 
handling & 
temperature stability 

¢ Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 


Mi 


MICROWAVE FILTER COMPANY 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 

800-448-1666 * 315-437-3953 

FAX: 315-463-1467 
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THE HIGHEST 
QUALITY 


AMERICELL” Panel Antennas: 


Preferred by Professionals 


ae 


Model AP14-850/105 


Specifications 


Frequency range : 806-894 MHz i 
intermodulation (2x40w):  IM3: -150dBc | 

IMS: -160dBc i 
Gain (ref. to 4-wave dipole) : 14.5 dB ie 
Front-to-back ratio : >20 dB 4 
Vertical 3dB beamwidth: 7 degrees L 


Horizontal 3dB beamwidth: 105 degrees 


VSWR : S132] 

Maximum input power: 500 watts 

Lightning protection: DC ground 

Dimensions: Height 101.5" ‘ 
Width 10° i 
Depth 4" i 


Options include: Down-tilt hardware 
N connector or 


7/16 DIN connector 


A Soe ear la 


Made to digital standards for 
low intermodulation. 


| Contact our Marketing Department for your 
free AMERICELL catalog and diskette of all 
the new AMERICELL antenna patterns. 


} \ 


/ 


SCALA _ ELECTRONIC CORPORATION 


Post Office Box 4580 Phone: (503) 779-6500 
Medford, OR 97501 (USA) Fax: (503) 779-3991 


AMERICELL is a trademark of Scala Electronic Corporation. 
Scala Electronic Corporation is a member oi the Kathrein Group 
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New products 


Signal sampler performs as three-port, in-line device 


RF Industries introduces its Unidapt 
RFA-4059-A and RFA-4059-A]1 signal 
samplers. Essentially a three-port, in-line 
device, the top of the “T” comprises the 
in-line device with removable Unidapt 
connectors. The RFA-4059-A comes with 
one male and one female connector that 
are replaceable with UHF, BNC, TNC, mini-UHF or SMA Unidapt 
male or female sections. The bottom of the “T” is an adjustable 
BNC female tap with attenuation of 20dB-80dB. The device al- 
lows connection to either a transmitter, a receiver with full termi- 
nation, or transceiver input or output. This allows tapping of power 
for test purposes or injection of signal generator output for noise 
measurement. The sampler can be permanently left in the antenna 
line for occasional tests or for an RF power failure alarm. The 
RFA-4059-A1 is supplied without the N connectors for users who 
already have an RFA-4024 Unidapt kit. 
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Compact scanner comes in 40W VHF, 25W UHF models 


The Mini-Com 
Plus SM series pro- 
vides 16- or 99- 
channel scanning 
capability in the 
most compact scan- 
ning mobile radio 
offered by Relm 
Communications. 
The SMV40 version 
is a 40W VHF 
(ISOMHz-174MHz) unit. The SMU25 is a 25W UHF (450MHz- 
482MHz) unit. Both radios measure 14%"HX5¥/s"WX7"D. The 
SM series features automatic squelch and built-in CTCSS and 
DCS. 
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Mobile console accommodates a variety of equipment 


SMC Electro-Mount adds its model 
VCC-E to its line of custom-designed 
mobile communications consoles. The 
VCC-E accommodates the installation 
and positioning of a variety of equipment, 
including two-way radios, contro] heads, 
siren and lightbar controls, mobile tele- 
phones and mobile data terminals. Properly installed, the 
VCC-E is "airbag zone” compatible. 
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Mexican topographic data allows comm system design 


SoftWright announces the availability of digital elevation data 
for the entire Republic of Mexico. The files are configured to 
operate with SoftWnght's Terrain Analysis Package software to 
allow optimum design of land mobile radio, paging, cellular and 
microwave radio systems, including RF coverage, site selection, 
and antenna selection and orientation. This capability allows sys- 
tem designers to view proposed transmitter sites with 3-D com- 
puter modeling and make detailed predictions of performance, 
ranging from excellent to substandard from proposed systems. 
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Decoder simultaneously reads CTCSS, DCS, DTMF 
signals and displays tone and character information 


The Model DC440 
communications de- 
coder from Optoelec- 
tronics reads 50 
subaudible (CTCSS) 
tones, 106 digital 
(DCS) tones and 16 
Touch Tone (DTMF) 
characters simulta- 
neously, Applications 
include two-way com- 
munication test, repeater monitoring, updating older service moni- 
tors, enhancing recreational monitoring, as well as security and 
surveillance monitoring. Model DC440 monitors the demodulated 
audio output from a communications receiver, service monitor, 
scanner or interceptor. Tones, codes and characters detected are 
displayed on a two-line, alphanumeric LCD. A serial data jack 
permits connection to a PC serial port for remote operation. 
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MAS radios offer over-the-air adjustments, diagnostics 


Fully synthesized 
master and remote 
900MHz Multiple 
Address System 
(MAS) radios with 
over-the-air adjust- 
ment and diagnostic 
testing capability are 
available from Alli- 
gator Communica- 
tions. Alligator 
diagnostic software is loaded into a PC, which is connected to a 
master station. This makes the remotes accessible for monitoring 
and adjusting via the radio’s RF path. Users can fine-tune transmit/ 
receive frequencies, adjust RP power output, and enable and dis- 
able PTT-VOX-AFC together with other operations. 
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Right-angle coaxial plugs require no soldering or cap 


A right-angle co- 
axial plug design 
from Radiall elimi- 
nates the need for 
soldering at the in- 
ternal center contact 
point or installation 
of an access cap. 
The right-angle con- 
nection is perma- 
nently made inside 
the plug body. A 
separate contact on 
the center conductor 
of the cable is used for the cable-to-center contact connection. 
Installation requires only the stripping of the cable end, crimping 
or soldering the separate contact to the center conductor, pressing 
on the plug and crimping the jacket to the plug body. Proper 
mating of contacts is accompanied by an audible “snap.” 
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Get | More 
BEEP 


For Your 
Buck! 


With Refurbished Pagers 
From Natcom 


¢ Bravo, BPR, NEC and other 
brands available. 

* Tone only, tone/voice, digital, and 
alphanumeric displays. 

* Available in Low Band, VHF, 
UHF, 900MHz. 

* 90 day guarantee on all electrical 
components. 

* Quantity discounts available. 


Call Natcom today. Let us show you all that we 
have to offer. Ask about our complete repair 
services for your existing pagers through our 
subsidiary Kern Pager Repair. 


1-800-844-8287 1-601-360-0087 
834 Foley Street Jackson, MS 39202 
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rk 's New MEAN & LEAN 
| Line Of 


Flat Panel Antennas 


¢ 18 NEW Models 
* Operating Anywhere Between 806-960 MHz 


* Extremely Rugged Mechanical Design 
* Gain Ranges From 8.0 dBd To 11.5 dBd 
* Excellent Jntermodulation Characteristics 


* All Models Are A LEAN 2 Inches Deep and 9 
Inches Wide 


© 5, 10 or 15 Degree Electrical Downtilt Optional 
* 83 and 105 Degree Sector Models Available 


‘<4 Radiation Systems, Inc. 
7d Mark Antennas Division 

“~~ 1757S. Winthrop Drive, Des Plaines, IL 60018 
Tel 708-298-9420 Fax 708-635-7946 
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RF 


Mosne, Base & Repearer 


¢ Low Band 
¢@ High Band 
@ 220 MHz 

@ UHF 

4 800 MHz 


Henry Radio RF Amps 
have been reliable, 4 
priced right and available jj 
off-the-shelf for more 

than 20 years. We're just 
as reliable as our amps. 


All common bands, 
power ratings and 
configurations are 
available AT VERY 
REASONABLE PRICES. 
Please call today for 
specifications and prices. eee” 


TOLL-FREE (800) 877-7979 


| } Lt } 2050 South Bundy Drive 
q <i\ , Los Angeles, CA 90025 
AR SA 

ae 


Phone (310) 820-1234 
FAX 310-826-7790 
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New products 


Bandpass cavities protect against 
transmitter interference, radiations 


Three models of 5" bandpass cavities 
for operation from 118MHz to 174MHz 
are now available from Telewave. The 
cavities are used in frequency-congested 
areas to provide protection from transmit- 
ter intermodulation interference, transmit- 
ter spurious radiations and receiver 
desensitization. Model TWPC-1505 is for 
use in highly congested RF environments. 
Model TWPC-1505-2 dual cavity (shown) 
and Model TWPC-1505-3 triple cavity 
provide additional protection for more se- 
vere RF environments. 
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Belt radio incorporates attributes 
for hostile, high-noise environments 


The series 4B Belt-Pak radio from 
Earmark is engineered for people work- 
ing in hostile environments, high-noise 
areas and for personnel wearing protective 
clothing or working in confined spaces. 
The 4B has a quick-disconnect Nexus con- 
nector as the headphone attachment 
mechanism and sealed switches. Controls 
have been relocated to prevent accidental 
actuation, The receive antenna is fully 
enclosed in the Belt-Pak case, and a non- 
removable, 12” trailwire replaces the 
original transmit antenna. 

Circle (473) on Fast Fact Card 


Triple omni antenna offers solution 
for diversity receive applications 


Decibel Products’ 
new triple omni 
DB805TR-Y encloses, 
in a single radome, 
three base antennas, 
each with 4.4dBd gain 
(6.5dBi), The frequency 
range for receive is 
890MHz-915MHz; for 
transmit, the range is 
935MHz—-960MHz. 
Contructed with a re- 
ceive antenna above and 
below a middle transmit 
antenna (Rx/Tx/Rx), 
the DB80STR-Y is suitable for applications 
with diversity receive. The VSWR for trans- 
mit is 1.4:1; for receive, 1.5:1. Isolation be- 
tween adjacent antennas is 36dB. 
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Rugged environmental needs prompt 
lowband hand-held’s design features 


The RTX-050 synthesized lowband por- 
table is designed for demanding applica- 
tions. It has a rugged uni-body housing 
made of polycarbonate plastic and sealed 
operating controls to protect against dust, 
dirt and moisture. The RTX-050, an addi- 
tion to Ritron’s Patriot line of two-way 
radios, features 11-channel capacity, 5W 
output power (programmable to 2W), nor- 
mal or priority scan, CTCSS, DCS, two- 
tone sequential and low battery alert. 
Models are available for 29.7MHz-— 
36MHz, 36MHz-42MHz and 42MHz- 
50MHz. 
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LMR™-1200 cable is you 
PCS and two-way rad 


Mobile antenna provides shielding against interior radiation hazards 


The MCA 2000 NMO mobile antenna 
mount from Richard Hirschmann of 
America features full shielding against 
interior radiation. The fully plated forged 
brass mount has a constant impedance 
FME connector for a precise match to feed 
line and improved performance at high 
frequencies. The mount is suitable for all 
land mobile frequencies from 25MHz- 
1,000MHz and can handle up to 150W. 
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BIG or SMALL 
We Have It All! 


q 


a 


POWER 
AMPLIFIERS 
FOR ALL INPUT LEVELS 
: VHF Low Band to 300 watts 


| VHF High Band (140-200 MHz) 
to 500 watts 


_ *UHF Low Band (400-550MHz) 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 

FAX 708/924-9078 


to 350 watts 


*UHF High Band (800-960MHz) 
to 140 watts 


* True continuous rating at 
high ambient temperatures 


* FCC type accepted 
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of TIMES 


MICROWAVE SYSTEMS 


TOMORROW'S SOLUTIONS TODAY 


358 Hall Avenue, P.O.Box 5039 
er CT 06492-5039 


YAX (867-2629) 


es are available 


more information and 
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New products 


Monitor offers split-screen analyzer, high-resolution electron lens display 


IFR Systems’ COM-120A service 
monitor, with crossband duplex, split-screen 
analyzer and high-resolution electrolumi- 
nescent display, has the measurement re- 
sources to maintain most conventional 
wireless systems. The RF generator and 
receiver screens display all pertinent UUT 
information plus a simultaneous scOpe or 
spectrum analyzer. The unit comes 
equipped with encoding and decoding cir- 
cuits for CTCSS, two-tone sequential, DCS 
and DTMF signaling. 
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Expanded flat panel antenna line meets SMR, GSM, SCADA, cellular needs 


Radiation Systems’ Mark Antenna 
Div. introduces three low-profile, flat 
panel antennas with 18 possible configura- 
tions for communication necds among 
SMR, GSM, SCADA and cellular users. 
Operating in the ranges of 806MHz- 
866MHz, 820MHz-925MHz _ and 
870MHz-960MHz, these antennas are 
manufactured in 83° and 105° horizontal 
beamwidths. Gain ranges from 8.0dBd to 


11.5dBd. The three models, FP-824, FP- 

936 and FP-1 148, also may be ordered with 

electrical downtilts of 5°, 10° or 15°. 
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Two-way UHF hand-held combines 
compact size with full power output 


The EasyTalk 
UHF-SO from 
Nady Systems 
Operates in the 
450MHz-470MHz 
band and has one 
standard installed 
channel and four- 
channel capability. 
The unit weighs 16 
ounces and deliv- 
ers SW of output 
power, selectable 
to 1W. The radio 
comes with a flex- 
ible UHF antenna 
with a BNC con- 
nector, an ac-de 
battery charger, belt clip, carrying holster 
and an 11V NiCd rechargeable battery 
pack. Options include CTCSS. remote 
speaker-mic, high-speed charger and a 
leather case. 
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Bomar answers the call for excellence with high performance 
crystals designed for today’s pagers, Our crystals are built to 
precise specs for totally clean, trouble-free reception, and won't 
drift.001 per cent in one year. We guarantee it. We also guarantee 
Bomar Crystals will outlive the pager. Check us out. 


201 Blackford Avenuc * Middlesex, NJ 08846 


Call Toll-Free 


1-800-526-3935 
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Fax Toll-Free 


1-800-777-2197 


Solar/Cell Batteries 


an 


E-} <1 SPECIALTIES GO. 


Order Hotline 800-344-2003 


ye ee | 


For all your remote power needs: 


SOLAR ELECTRIC 


P.O. Box 537 Willits, CA 95490 
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Deoxidizing/conditioning chemicals 
improve conductivity characteristics 


Pro-Gold is a nonabrasive and noncor- 
rosive conditioner and preservative for 
gold edge connectors, cables, plugs, 
switches and relays. The conditioner en- 
hances conductivity characteristics to 
more efficiently transmit electrical sig- 
nals. The treatment provides protection 
from abrasion, arcing, tamishing and at- 
mospheric contamination. The Caig 
Laboratories product is available in 
spray, liquid, precision dispenser, wipe 
and pen applicator forms. 
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Tool series for cellular installation includes stripper, ratchet crimper 


Advanced Fox Cellular introduces three 
installation tools for cellular phone install- 
ers. The ratchet crimper crimps any type of 
connector with center pin to RG58 or RGS9 
coaxial cable. The rotary coaxial cable 
stripper allows the user to strip the coaxial 
jacket and inner conductor in one opera- 
tion. The wire cutting and stripping tool 
comes with an adjustable screw controller 
for stripping wire from sizes LOAWG to 
30A WG. 
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NiCd replacement batteries become available for two major radio lines 


Centurion’s 10.8V NiCd replacement 
batteries for two major manufacturers’ ra- 
dios are now available. The Centurion 
model MS1155 (standard capacity) is the 
replacement for the Maxon model SA- 
1155 radio. The Centurion model MS 1165 
(high capacity) is for the Maxon model 
SA-1165 radio. The Centurion model MG- 
5061 (standard capacity) is the replace- 
ment for Ericsson GE model 344A4506P1 
radio. Centurion’s model MG-5063 (high 
capacity) is the replacement for the 


Ericsson GE model 344A4506P3 radio. 
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FCC DATABASE ONLINE 


EASY ACCESS TO: PCS, SMR, MICROWAVE, CELLULAR, PAGING DATA AND MORE . . . 


Tower & Airport File Retrieval 


AM, FM, TV & Broadcast Auxiliary 


Common Carrier Telephone Interconnection {Part68) 


Common Carrier Multi Point Distribution Service 
Licenses, Pending & Granted (Part 21.900) 


Satellite Earth Station & Coast & Ground 


Common Carrier Bureau Land Mobile Licenses, Pending 
PRB Land Mobile Licenses, Pending & Granted 


FCC Administrative Tracking Information 


ISI, the FCC authorized provider of inluractive access to 
FCC Licensee data, updates the Database NIGHTLY to 
provide the most accurate, and current information on 
pending and granted licenses. and interconnect equipment 


Interactive Systems, Inc. 
1601 N. Kent Street, Suite 1103 » Arlington, VA 22209 
Phone (703) 812-8270 » Fax (703) 812-8275 


Indian Hitt 


Coum Center 


Greenhills 


Milford 


Calhoun Hall 


Remote Comparator Display 


PolicesFire Comparator Display 


Williamson Ad 
Greenhills 


Comm Center 
Indian HiIl 
Miami Heights 


Miami Heights 
Cathoun Hall 
Cheviot 

Com Center Calhoun Hall 
Greenhills 
Loveland W.T. 


Ht St Joseph 


Miaei Heights Vote 
Calhoun Hall 


Hlamitown 


The Smartswitch II™ Remote Comparator 
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Display monitors and controls voting receiver 
systems on a personal computer or console. It 
can be used locally or remotely with leased-line 
or dial-up modems. 


Now you can get control of your voting system. 


Ly 


Combined Technologies, Inc. 


(513) 595-5900 
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New products 


Software integrates two-way radio with computer, vehicle location tech 


The MDCOM-101 RF data communica- 
tion network software package integrates 
two-way radio function with computer 
and/or vehicle location software as a low- 
level, user-configurable platform. The 
software from Data-Air Technologies 
supports mobile data and point-to-point ap- 
plications in the DOS, Windows, OS/2, 


AUDIO 
ACCESSORIES 


¢ Headsets (PTT & VOX) 
e Ear & Throat Mics 


¢ Surveillance Harnesses 


Unix and IBM 3270 environments. The 
MDCOM-101 driver is designed to sustain 
100% error-free file and data transfer be- 
tween base station and multiple mobile 
units on any two-way radio network in 
either conventional or trunking repeater 
formats. 
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DYNATECH 
TACTICAL 
COMMUNICATIONS 
16 Hampshire Drive, Hudson, NH 03051 


Toll Free: 1-800-233-8639 Fax: 1-603-880-6965 
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The ULTIMATE 
noropv.surnosoor PROTECTION... 


beats the quality 


and workmanship of LEATHERSMITH'’s cases 


for two-way radio equipment. 


LEATHERSMITH’s specially-developed, steer 
hide leather cases are expertly designed by Penn- 


sylvanta craftsmen. 


LEATHERSMITH'’s cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on ail models In 
polished steel and sturdy molded nylon. 


Rich, full-grained 
leather cases for 


the latest models 
In stock now! 
LOGO SAPRINTS 


IN CHOICE OF 
COLORS 


Your cholce of covers Is Included In our low,low 


prices. 
“Delivered on time ALL the time!” 


Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 


an ge = 6AITF ‘ 
AT HER: 7H if i7 Myorsiona, PA ‘7067 
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Microprocessor-controlled repeater 
features message recorder module 


The Model REP-200T microprocessor- 
controlled repeater with a DVR-3 digital 
voice recorder module from Hamtronics 
is FCC type-accepted for operation in the 
commercial VHF highband and UHF 
band. RF power output ranges from 10W 
to 25W, depending on frequency. Add- 
on power amplifiers are available for in- 
creased output up to 1OOW. The recorder 
records and plays back messages over the 
air under DTMF control. Model REP- 
200C uses a COR-6 controller module 
with voice ID but no DTMF decoder or 
interconnect. 
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Miniature soldering iron puts heat 
directly under tip for precise work 


M.M. Newman 
introduces the 
Antex model C, a 
high-efficiency 
soldering iron that 
accommodates a 
variety of slide-on 
tips. including a 
hot knife tip. The 
Antex model C 
has a pencil-thin 
handle for preci- 
sion control and 
has its heating element located directly un- 
der the tip for optimum thermal efficiency. 
The nickel-plated, copper alloy tips include 
a conventional spade, chisel, stubby, 
needle, pyramid, cone and the hot knife. 
Heating up to the operating temperature of 
700° takes 45 seconds. 
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Breakout router permits furcation 
of optical fibers into separate tubes 


A fiber-optic 
breakout router 
is available from 
Automatic Tool 
& Connector. 
The router al- 
lows bundles of 
as many as six 
fibers to be di- 
rected into indi- 
vidual furcation tubes. Each tube snaps 
securely into the router housing. The inner 
tubing, Kevlar and outer jacket of the fur- 
cation tubing are bonded together to pre- 
vent movement during and after the 
termination process. 
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Universal car kit works with a variety of portable cellular phone models 


CellPort Labs has announced a univer- 
sal car kit for the cellular industry. The 
model 9301 kit can be used with a variety 
of portable cellular phone models. The 


Panel antenna lessens tower loading 


The Americell 
AP8-850/105 panel 
antenna is designed 
for fixed-station 
applications in the 
806MHz-894MHz 
band. The antenna, 
from Scala Elec- 
tronic, features 
smaller size and 
weight (for less 
tower loading), sil- 
ver-plated copper 
dipoles, an 
alodined aluminum 
backplate and fiberglass radomes. Dimen- 
sions for the 6.7-pound panel are 
26"H x 10"WX4"D, The antenna has a 
VSWR of less than 1.3:1 and a gain of 8.5dB 
referenced to half-wave dipole. 
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are sprouting up 
all over North America 


Available up to 96’, TITAN self-support 
towers offer an unbeatable combination of 
quality and versatility at a price that makes 


9301 is designed to accommodate future 
phone designs and to prevent kit obsoles- 
cence when a user wants to upgrade phone 
models. Features include hands-free opera- 
tion, a head-set interface, an external an- 
tenna connector, and a connection for 
powering the phone and charging the 
phone’s battery pack. The kit will accept 
both single- and dual-mode cellular 
phones. 
Circle (487) on Fast Fact Card 


Wireless remote monitoring system 
uses cellular phone to link site, user 


Remote Monitoring of America an- 
nounces the RemoteLINQ system for re- 
mote monitoring. The RemoteLINQ 
includes a microprocessor and stored logic, 
interfaces for sensors and a communica- 
tions interface for either a cellular phone, 
a land line or both. When sensors detect an 
aberrant condition, the system sends a digi- 
tal message back to the owner’s corporate 
or personal computer, and/or broadcasts an 
alphanumeric pager message. 
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IF YOU CAN'T 
SEE THE LIGHT 


| Enlightened tower owners and FCC 


licensees select the RADMOS 1200 and 

|| Eagle Eye services as the most reliable and 

|cost effective method of tower light 

monitoring and alarm administration, | 


FOR INFORMATION CALL: 
(800) 779-1917 
EAGLE EYE TECHNOLOGIES 


A Division of ICT Systems. Inc 
P.O. Box 11548 Wichito, KS 67202 


MONITORING TOWERS SINCE 1991. 
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PHOTOCOMM, INC. 


them an outstanding value. 


PHOTOVOLTAIC, SALES, ENGINEERING, INDUSTRIAL DIVISION 
AND DESIGN TO SERVICE ALL YOUR 9850-A WEST GIRTON DRIVE 
REMOTE ELECTRICAL ENERGY NEEDS. LAKEWOOD, CO 80227 
WORLDWIDE INSTALLATION, 303-988-8208 
NEW FINANCING & LEASING PLANS 800-223-9580 
AVAILABLE. FAX (303) 988-9581 


TRYLON 


MANUFACTURING CO. LTO. 


P.O. BOX 186, 21 HOWARD AVE. ELMIRA, ONT. CANADA N3B 226 
TEL (519) 669-5421 FAX (519) 669-8912 
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Features] 
e Internal reference 


e RF reflected port 

e 5 watt power rating 
e Rugged construction 
e .04 Mhz to 3.0 GHz 


Return Loss E ridges e Accessories available 
Low Cost Swept SWR 


Return Loss Bridges offer a low cost solution for swept SWR 
measurements to 3.0 GHz. These bridges extend your spectrum 
analyzer/tracking generator or service monitor capabilties. An- 
tenna and cable swept measurements are quick and easy. Five 
watt power rating, unmatched in the industry, insures durability. 


Solid nickel plated brass case survives in ficld environments. 
FREE app note, "High Performance VSWR Measurements", 
discusses uses and techniques for return loss bridges! 
Freq Range MHz Directivity 
RLB150N3B 5 to 1000 $389.00 


RLB150N3C 5 to 1300 $425.00 
RLB150N5A 5 to 3000 $579.00 


Accessories: Eagle also manufactures the following: 

Coaxial cable jumpers: low loss and individually swept. 

RF termination: Used to check bridge performance. 
Call or write for application note and brochure describing EAGLE 
return loss bridges and accessories. 


| a Phone: Voice: (316) 265-2050 
tH FAX: (316) 265-2255 


P.O. Box 9446 Wichita, KS 67277 
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Radio Data Systems & RF Modems 


For 


GPS Differential Links 
& 


AVL Applications 


Modems 

Link Rates up to 9600 baud 
Forward Error Correction 

2 Serial Ports 

Time Slotted Digipeating 
Synthesized Radios 

Frequencies from 100-1000 MHz 
Multi Channel Capabilities 
Asynchronous / Synchronous 

Will customize for your application 


From the company that Designs 
Radios for Data with Voice as an option 


GL 


ies 
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Phillips Walsh Bastian Marvin 


James Phillips, president of U.S. operations for Telular, 
Memphis, TN, advances to vice chairman. 


James T. Walsh, sales director for TeleSciences Transmis- 
sion Systems, Bloomingdale, IL, advances to vice president of 
sales. 


Changes at Allen Telecom Goup, Cleveland: 

Dale Bastian departs Rose Communications, Santa Clara, 
CA, as director of sales to become vice president of North 
American sales for Allen Telecom Group. 

Costel Matei, technical service and support engineer, ad- 
vances to international systems engineer, Latin America. 


Cloyd FE. Marvin leaves Rugged Digital, Sunnyvale, CA, as 
president to become president of Peninsula Engineering, Sunny- 
vale, CA. 


Reed E. Hundt exits Latham & Watkins, Washington, DC, 
as senior partner to become FCC chairman. Commissioner Ervin 
S. Duggan resigned effective Jan. 31 to become president of the 
Public Broadcasting Service. 


On Dec, 3, 1993, MobileMedia, Ridgefield Park, NJ, acquired 
Metromedia Paging Services in Ridgefield from Southwestem 
Bell, St. Louis, and Metromedia Paging was renamed 
MobileMedia Communications. 

R. Craig Roos, president of Local Area Telecommunica- 
tions, adds to his responsibilities by becoming MobileMedia’s 
chairman. Charles J. Payer Jr. exits Liberty Transnational as 
president to become MobileMedia’s vice chairman. 

Randall J. West joins MobileMedia as vice president of 
technology. Gene P. Belardi departs Southwestern Bell as vice 
president and general attorney to become MobileMedia’s vice 
president, regulatory counsel and secretary. 


Changes at Subscriber Computing, Laguna Hills, CA: 

Steve Garrett leaves Information Complex Group, Redondo 
Beach, CA, as new business sales and marketing manager to 
become a client management consultant with Subscriber 
Computing. 

Kathy Wyluda, quality assurance technician, advances to 
quality assurance manager. 


Lindsay Houston exits Argus Business, Denver, as national 
accounts manager to join Telular, Memphis, TN, as director of 
marketing communications. 


Travis Nelson moves up from production manager to be- 
come president of CTI, Corinth, MS, replacing Jim Tucker, 
who leaves the company to pursue a new position in the import 
and export of telecommunications products. Meanwhile, Tucker 
remains on the company's board of directors while acting as an 
adviser and consultant. 


Little Priebe de la Rosa 


David Little departs Decibel Products, Dallas, as an engineer 
to become systems engineer for Cartwright Communications, 
Cincinnati. 


Louis V. Priebe leaves the Salt Institute, Alexandria, VA, as 
public policy director to join the Industrial Telecommunications 
Association as executive director of marketing and public 
relations. 


Changes at LeBlanc Communications, Dallas: 

Richard E. Elliott Jr. exits Microwave Networks, Houston, 
as director of sales to join LeBlanc as sales manager in Dallas. 

Martin de la Rosa, P.E. leaves Falcon Steel, Fort Worth, as 
vice president of engineering to join LeBlanc as director of 
engineering. 

Carla S. Culley, CPA departs Williams & Co., Sioux City, 
IA, as audit manager to become controller for LeBlanc, working 
out of Sioux City. 

Steven W. Richards leaves Schaeff, Sioux City, IA, as qual- 
ity assurance manager to join LeBlanc as quality assurance 
manager in Sioux City. 


Stover Trott Bishop 


Recipients of awards presented Nov. 19, 1993, at the Radio 
Club of America’s Annual Dinner and Awards Presentation 
include: 

Jerry S. Stover, P.E., who received the Fred M. Link Award 
for significant contributions to the development and advance- 
ment of land mobile communications. Stover, who retired as 
chairman of Communications Industries, Dallas, in 1980, serves 
as a volunteer assistant to the dean of engineering at Southem 
Methodist University and as a member of the Voice of 
America's Radio Engineering Advisory Committee. 

Raymond C, Trott, P.E., who received the Special Services 
Award for outstanding contributions to the success of the Radio 
Club of America. Trott is the president of Raymond C. Trott 
Consulting Engineers, Dallas, and a member of MRT’s editorial 
advisory board. 

Don Bishop, who received the President's Award in recogni- 
tion of his contribution to the success of the Radio Club of 
America. Bishop is the editorial director of Mobile Radio Tech- 
nology and Cellular & Mobile International magazines, and the 
co-editor of Proceedings of the Radio Club of America. st 


FEEL 
APPEAL 


A handshake is one of the 
best ways to evaluate the 
character of another person. 

Likewise, one of the best 
ways to assess a DTMF 
microphone is to just grab one 
and hold it in your hand. 

A Zetron microphone has a 
solid, substantial feel to it. A 
firm, honest grip. One that lets 
you know it is designed for 
heavy-duty operation and just 
plain, hard work. 

A Zetron microphone even 
gives you a hand with 
installation. Since a Zetron 
microphone is powered by the 
“audio bias voltage" which 
already exists inside your 
radio's microphone connector, 
you don't have to dig around in 


the radio to find a higher source 


of power. Just plug in the cord, 
and you're ready to go. All 
customization takes place by 
entering commands on the 
microphone's keypad! 


ZETRON MICROPHONES 
Durable for years of use 
Programmable from keypad 
Easy installation 
Convenient cellular-style 
dialing 

Choice of cables and 
connectors 


You owe it to yourself to get 
your hands on a Zetron 
microphone. 


Call today! 


ZET RON. 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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Telewave’s Broadband 
RF Wattmeter 
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Radiating coaxial cable: 

I read with great interest James J. Ford's 
article, “Improving Indoor Communica- 
tions With Radiating Coaxial Cable” in the 
October 1993 issue, because, unbeknownst 
to me, Kaval Electronics seems to have 
been a contributor to the experiment. 

Early in 1992, Times Microwave Sys- 
tems approached me to evaluate the pros 
and cons for the two systems that the ar- 
ticle calls “point source” and “radiating 
cable.” We refer to the point source as the 
“tapped radiator.” To conduct this experi- 
ment, we sent Times our antenna taps, 
antennas and VHF On-Frequency Radio 
(OFR) repeater. The intent was to carry 
out the evaluation by retransmitting the 
VHF continuous weather broadcast. The 
Kaval-supplied signal taps and antennas 
were all for 162MHz operation. 

Because Kaval did not participate in the 
actual testing, it is surprising to us to learn 
from the article that the tests were con- 
ducted at 900MHz with equipment in- 
tended for VHF. Perhaps this explains the 
test results, which are contrary to our ac- 
tual experience of having installed tapped 
radio systems in the Wake County (NC) 
Public Safety Building, the Milwaukee Jail 
and elsewhere. 

The radiating efficiency of a dipole an- 
tenna is significantly greater than that of 
radiating cables where the radiating effi- 
ciency depends on the cable’s surface 
wave. A test performed by R.A, Isberg, 
P.E., an underground communications 
consultant, compared signal strength from 
a slotted, half-inch Radiax radiating cable 
vs. a quarterwave whip antenna on a 
ground plane at 452MHz. Isberg con- 
cluded that for the same power as in the 
cable, the whip antenna (a monopole) had 
an average 30dB advantage of received 
signal compared to Radiax radiating cable. 

Note: In the case of the tapped dipole, 
this received signal value is reduced by 
the tap’s coupling loss from LOdB to 16dB. 

Mr. Isberg’s measurements have been 
confirmed by our company’s experience 
with in-building system installation where 
a radiating cable in the vertical rises sim- 
ply did not work, 

Mr. Ford should have used only a single 
monopole antenna for his test, because it 
would have covered the entire test area. 
The use of two antennas, therefore, was 
detrimental to RF coverage as far as the 
point-source design was concerned. 

As for the article’s statement regarding 
the difficulty of installing point-source 
equipment, Kaval has developed a special 
tool to cut an access hole into solid-shield 
cable. Tap installation takes only five min- 
utes. A radiator can be attached directly to 
the tap, or a ground plane typically can be 


placed on a false ceiling. The taps have 
been standardized for 750 and 502 Tril- 
ogy air-dielectric half-inch cable, which is 
very light and easy to handle. 

The 300-foot test section mentioned in 
Mr. Ford’s report is, we assume, half-inch 
500 cable, and if so, the cable loss is 
6.96dB. Add to that a 2.1dB loss for the 
three taps, and the total loss for the test 
section is 9.06dB, rather than 19.4dB as 
shown in the report. This calculation as- 
sumes the use of Trilogy half-inch cable 
with the proper signal taps. 

Based on our experience, there are many 
factors to consider when deciding on a 
method for in-building or tunnel radio 
design. We at Kaval are responsible for 
actual installation and use both the tapped 
radiator and radiating cable. 

For in-building distribution, it is hard to 
beat the tapped radiator. For tunnel cover- 
age, some of the advantages of radiating 
cable advocated by Mr. Ford become ap- 
parent. In all cases, it is hard to beat the 
cost of air-dielectric CATV cable at 70 
cents per foot. 

Still, some people like the reputation and 
proven performance of a company that has 
been in the business a long time, and they 
will not be swayed by something new. 

Because not many people understand the 
tapped radiator concept, we have produced 
application notes for its use. These are 
available upon request. 

V. S. Kaunismaa, P. Eng. 
President 

Kaval Electronics 
Markham, Ontario, Canada 


Jim Ford’s reply: 

The tests we performed were intended 
to illustrate the trade-offs involved in se- 
lecting a method for the RF coverage of an 
indoor area. The conclusion of the article 
was that, for many applications, radiating 
cable is a more cost-effective solution and 
one that provides better coverage than 
tapped lines. 

We acknowledge most of the points that 
Mr. Kaunismaa makes, including the suc- 
cessful use of his equipment in several 
systems. In many cases, Times Alumifoam 
cable was used as the transmission line, 
along with Kaval taps and antennas. Our 
intent in presenting the results in the ar- 
ticle was to help the user select the best 
method for achieving coverage. 

Times Microwave Systems conducted 
the tests described in the article using 
equipment designed and tuned for the fre- 
quencies at which the test was run. 

Jim Ford 

Product Engineer 

Times Microwave Systems 
Wallingford, i 
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© FACTORY APPROVED NATIONWIDE « 
¢ PUBLIC SERVICE TRUNKING + 
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804-237-3427 
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OMNICOM, Inc. 
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GENE A BUZZI 


PORTABLE 
TECHNICAL 
SERVICE, INC. 


PORTA‘TECH 


121 Crowell Lane + Lynchburg. VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
+ Current Product Lines 
+ Voice Guard Certified 
TECHNICIANS + Public Service Trunking 
FOR QUALITY SERVICE + Surface Mount Tecanology 


(804) 239-3049 


& 


FACTORY TRAINED 


BENDIX / KING 
Authorized Service Center 


Factory Trained Techs 
Discounts Rates + 90 Day Warranty 
Quick Turn-around 


East Coast Location 


EASTCO .- (304) 723-5241 
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Jerry L. Simmons 
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CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 
Fees client paid. Send resume to address below, 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
* Technicians + Engineers » Managers + Sales 
+ Extensive national resource of personnel 
Employers: Call 606-491-5410 10 aM to 8 Pm 


Communication Resources 


ie) P.0. Box 141907 » Cincinnall, ON 45250 
606-491-5410/FAX 605-491-4340 


‘ELECTRONIC COMMUNICATIONS RESOURCE 
Two-Way Radio 
Cellular 
Paging 
Wireless 


Communications 
C.K. Randal 


Recruiter 


3598 Larchmont Square Lane 
Sacramento, CA 95821 
Office: (916) 482-7701 

Fax: (916) 482-7808 


March 1994 


STATIC DISSIPATION AND 
GROUNDING SYSTEMS 
FOR COMMUNICATIONS TOWER SITES 
204B Cross Keys Road, Borlin, NJ 08009 
FAX 609-767-7547 * (609) 767-7209 
Don't Wait Until it's Too Late! 


SYSTEM TECHNICIAN 


US WEST Paging is a subsidiary of the US WEST 
New Vector Group, a nationally recognized leader 
in the personal communications industry. Our suc- 
cess and tremendous growth in the industry are the 
result of our heritage of over 100 years of Bell 
technology and the marketing know-how that es- 
tablished US WEST Cellular. An opportunity exists 
in the Eugene, Oregon area for a Paging Systems 
Technician to perform preventive maintenance and 
repair paging system basestations and terminal 
equipment. Candidates will have a minimum of two 
years experience in the maintenance and repair of 
Motorola or Quintron paging basestations equip- 
ment. Microwave and paging terminal experience 
is preferred, but not required. Candidate will have 
a willingness to travel and work outside normal 
hours as necessary. US WEST Paging offers a 
competitive salary and an excellent benefits pack- 
age. Please send resume to: Manager of Techni- 
cal Systems, US WEST Paging Inc., 1650 NW 
Frant Ave., Suite 190, Portland, Oregon 97209 


EQE/AAP. Employment is conditioned upon the applicant 
undergoing and passing 2 preemployment drug test 


TWO-WAY RADIO 
TECHNICIAN 


Growing Motorola Service Shop, in Central 
Coast California needs qualified and experi- 
enced technician knowledgeable with Pag- 
ing and Motorola 800MHz Trunking Sys- 
tems. Minimum 3 years of experience with 
certification. Excellent benefits and com- 
petitive wage. Equal Opportunity Employer. 
Send resumes to: 

Coast Counties Communications, Inc. 
Attn: Steve Haynes 
401 Victor Way, Suite 1 
Salinas, California 93907 


SERVICE TECHNICIANS 
Motorola Dealer seeks highly trained 
service technicians, 5-10 years ex- 
perience. Openings available throughout 
the Western U.S., immediate opening in 
California. Send Resume to: 42326 N. 
10th St. W., Lancaster, CA 93534. 


Field Service Technician 
Motorola Mss/Full line Dealer has an opening 
for a Naber certified or FCC licensed field ser- 
vice technician. A minimum of 5 yrs, experience 
of servicing Motorola land mobile products is 
also required, Send Resumes to: 


QUIGLEY COMMUNICATIONS INC. 


Attn. Warren Konitshek 
4506 Federal Blvd., San Diego, CA. 92102 


Communications Technology Associates 


A division of Haves, Seay. Martern & Mattern, Inc. 


PLANNING AND DESIGN: PLUS: 

* 2-Way Radio * Complete ABE Services 

* ws F/O * Bldgs, Towers, Per Sys 
© CAD/OT/AVL/Paging « Structural Engineering 


Ct 


Ras S04) 289 9200 
FAX 1804) 2 49227 


PO Poe 4579 
Lyachhurg. Veeginea 24502 


ELECTRONICS TECHNICIAN I 


The Missouri Department of Conserva- 
tion has a vacancy for an Electronics 
Technician in Blue Springs, Missouri, a 
suburb of Kansas City. Requires High 
School education plus an electronics 
technical school certificate and three (3) 
years experience in repair and mainte- 
nance of electronic equipment including 
two-way radio communications systems, 
office telephone systems and data com- 
munications networks. Salary: $21,756 
annually. Call (314) 751-4115 or (314) 
526-4497 between 8 a.m. to 12 noon or 
1 p.m. to 5 p.m. by March 7, 1994 for an 
application. 

Missouri Department of Conservation 
Human Resources Division 
P.O. Box 180 
Jefferson City, MO 65102 
EQUAL OPPORTUNITY EMPLOYER M/F 


Rural Radio Application Engineers 
OptaPhone Systems, a division of Carlson Com- 
munications, seeks botha senior and ajunior rural 
radio telecom application engineer to support 
worldwide sales from our home office in rural 
northern California. Send resume with letter to R. 
Jones, Mktg. Dir., OptaPhone Systems, 655 Red- 
wood Dr., Garberville, CA 95542. 


MOTOROLA AUTHORIZED DEALER 
SALES & SERVICE 
TECHNICIAN WANTED 


Growing MSS In the economically stable 
West Texas area looking for self motivated, 
responsible, highly quallfied technician. A 
minimum of 3 years experience with Motorola 
Two-Way radio systems. Knowledgeable with 
Motorola 800 MHz trunking systems both fixed 
and mobile. 

Salary commensurate with experience, with 
@ complete benefits package, paid vacations 
and holidays. Send resume with salary require- 
ments to: 


LUBBOCK COMMUNICATIONS INC. 


1819 N. University Ave., LUBBOCK, TX 79415 
ATTN: PERSONNEL DEPT. 


MOTOROLA RADIO TECHNICIAN 


Experienced Motorola Radio Technician to 
live and work in beautiful No. California. Paid 


medical, vacation, holidays and retirement. 
Call (707) 462-9736 or Send Resume to: 
Masterson Communications, 2030 A 
Industry Road, Ukiah, CA 95482. 


Sa a a I ES 


Classified 


Intertec Publishing Corp. 
is seeking a managing editor 
for Cellular & Mobile International. 
Duties include acquiring articles covering 
world-wide wireless communications, 
tracking magazine through production, 
and speaking at industry conferences 
and trade shows. Requires a mininum 
of 5 years publishing or managerial 
experience in a related communications 
field. Technical knowledge of the 
wireless industry is preferred. Strong 
writing, desktop publishing and 

public speaking skills are necessary. 

A bachelor’s degree in Journalism or a 
related field required. Must be available 
to relocate to the Kansas City area 

and travel internationally. 

Please send resume and 
salary requirements to: 


Intertec Publish 
Human Resources Dep 
P.O. Box 12901 © 


Overland Park, KS 66282-2901 


=e 


TWO-WAY RADIO 
TECHNICIAN 


Growing Motorola Service Shop in the Pa- 
cific Northwest needs qualified and experi- 
enced technician knowledgeable with Pag- 
ing and Motorola 800MHz Trunking Sys- 
tems. Minimum 3 years of experience with 
certification. Excellent benefits and com- 
petitive wage. Equal Opportunity Employer. 
Send resume to: 
Clackamas Communications, Inc. 
Attn: Don Miller 
PO Box 22169 
Milwaukie, Oregon 87269 


Growing dealer/MSS Western North Carolina 
seeks experienced 2-way technician. Minimum 
of 5 yrs. experience and FCC or Naber certifi- 
cation. Competitive compensation package. 
Send Resumes lo: 


Mid-South Communications Inc. 
P.O. Box 6119, Statesville, NC 28687 
FAX 704-873-3140 


mr | 


Hotline ? Call and 
Job g 
71 ge8 7901 gt beccriptone! 


* Updated Weekly * Communications Based 
« Engineering and Marketing 
if interested, mail resume to; Wayne Harley, 1370 Brea Bivd., 
Suite 124-C. Fullerton, CA 92635 or Fax: 714-778-0441 


Help wanted 


. me Better not miss this. PageNet, the 
Searching fora i —_largest paging company in the U.S., has 
better opportunity? recently expanded into Nashville, New 


, Orleans. St. Louis and Minneapolis, and has 
aan vate aggressive plans for continued growth 
a Geer 8 §=6fationwide. Immediate openings exist in 


PAGENE;.“ various cities throughout the U.S. for the 
“RES - SE following: 
System Manager 


In this position, you will have responsibility for the design, engineering, 
construction and continued growth and reliability of the complete paging system. 
Knowledge of paging systems and/or RF transmitters is desired. Dept. SM-MAT. 


System Technician 
You will have responsibility for installing and maintaining base stations and 
paging terminal equipment. At least 1 year experience with paging or 
two-way transmitters is required. Dept. ST-MRT. 


We offer competitive salaries and a full benefit package. Qualified applicants 
should send resume, indicating appropriate Dept. code, immediately by FAX to 
(214) 985-6561 or mail to: Paging Network, Inc., 4965 Preston Park Bivd., Suite 
600, Plano, TX 75093. Equal Opportunity Employer. 


PAGE . =| 
Equipment wanted 


WE BUY USED 
GE 2-WAY RADIOS 


We'll offer you cash or discounts for your 
used GE trade-ins. Fax a list or call John: 


~ 1-800-336-6825 


Fax: 219-471-5294 


Hrs: Mon. thru Fri. 8 A.M. to 7 P.M. E.S.T. 


-_ — 


Two—Way Wholesale Distribution * 3512 Cavalier Dr.* Ft. Wayne, IN 46808 
Circle (105) on Fast Fact Card 


WANTED DEAD OR ALIVE! 


MOTOROLA BRAVO DISPLAY PAGERS 
LOW BAND, VHF, UHF, 900MHz 


Top Dollar Paid! 
301-470-4253 


BUYING USED RADIOS 
Johnsons-Kenwoods 
800/900 MHZ 
Fleet Call of Texas, Inc. 
(817) 926-0248 


BUY & SELL 


ALL MANUFACTURERS 
ALL BANDS 


Call Brian Johnston 


404-434-5949 


Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 

Buy-Comim-Co. 
1-800-347-4121 

FAX (602) 585-6900 


Classified Equipment for sale 


2 - WAY RADIOS - ACCESSORIES - TOWER 


10 MOTOROLA SYNTOR XX 700WATT UHF 
8 CH/AW/SCAN MULTI PL WITH (EE PROM) ........... $350 ea. 


40 MOTOROLA Ronee 42-50 Wi ACC 
60WATT STD SO 46 ses $125 88, 


20 MOTOROLA MITREKS 150-160 Wy ACC PL 
60WATT 4CH .... $190 ea. 


20 MOTOROLA MICORS ‘seal WITH ACC 
SYS 90 - SCAN MULTI PL .. wn. $100 €a, 


50 GE MASTER EXEC II 42-50 (GREAT FOR 
SIX METER HAM USE) 4 CH GOOD COND. ... $50 ea. 


10 UHF MX 350 - S WITH CHARGER (NO PROM 
OR BATTERY) $100 ea. 


20 UHF MT 500 4 CH PL WITH CHARGER ., $125 ea. 
1071600 REMOTES TONE AND OC ... sesnceecen O120 Ba. 
20 HT220 4WATT - 4CH - PL WITH CHARGER $75 ea. 
600 CHANNEL ELEMENTS (MOST ARE LO BAND)... $3 ea, 
10 GE DESKON !| REMOTES .... ‘ wssveee $30 02, 
500° 24" FACE SQUARE DESIGN 3° & 2 1/2" LEGS 

BOLT TOGETHER ANGLE TOWER GOOD COND 

CURRENT PE ORAWINGS AND SEALS $14/FT. 

FOB WINSTON-SALEM. NC 


Call Charles at CMC ENTERPRISES (910) 769-2885 


aT 
0. 


C23 | as? | Jes] Sr] 
2a a 

S wy | 307 | 

Sree} 


Willen ns] on | ya] ve 
Our 2ist Year! 


Cowie |e 


e 


3} (SP10 portables from $159. ) 


Pada C7002 
Awe ] paw C POR? 


P50 PORTABLES 


POWER nuesh 
To-25 [1 


foctle 


awaits 


& 
FA 
2 


ULH.E of POUXA MOONEE LIST 


UHF. of 
irscnc 
M120 MOBILES 


rin 


2s 
TF] 


800-231-0103 Orders ONLY! 
Questions: 303-249-1414 ai 


Castays iors TM 
[sass 
Lowost USA PRICE ON 
VHF ct POWEA MOOI MUMBER 
Ee 
Ls eh. 


M10 MOBILES 


GP300 PORTABLES 


GM300 MOBILES 


qe [2 


usr 
st ote ode 
383 
= 


ors 
FAX- 24 hr; 303-249-4334 
CALIFORNIA_RADIO 


Gon Wilt ch at 


mean 
Btazt 


a 


Radiiuy SLASHED! 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


COMMWORLD CORP. ORDERS ONLY 


INQUIRIES AND IN LA: 
504-361-5525 
FAX 504-361-5526 
Motrac; Micor, Mocom; Mitrek; Ete. 


National Depot | MT's, and GE Elements. Call for 


prices. 
for L Any desired Frequency available 
for fast delivery. 


C] Lifetime Warranty on Crystals 
SALES, SERVICE & INSTALLATION icaes credit on your Old 
annel Elements 


of Communications Equipment 1] We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 
I Two-Way 1814 Hancock St. 
Radio I Computer Gretna, LA 70053 


ED Profile 


Antenna for 
I Cellular i Pagers : Cellular Phones 


B ! Fully Traalle, CRI9AGP BO-900 MHz Antenna 
Z ALL RANDS: FEATURES; °Fully integrated, ready-to- 
connect unit goes anywhere! Can be 
mounted inside the vehicle and on fiberglass. 
* Low Profile-Only 2.5°Hx4.5”" Dia. 
* Totaly Rigidity Eliminates ' ‘Picket-Fencing” 
eon : COM-RAD INDUSTRIES 
Phone: 1-800-240-5122 I Fax: 609/692-1187 PO Box 88, Wilson, NY 14172 
For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 © Fax: 716/751-9879 


Circle (106) on Fast Fact Card 
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Classified 


Equipment for sale 


* PAGERS ¢ PAGERS « PAGERS * PAGERS:> PAGERS ° PAGERS ° 


P MCMANUS CoMMUNICATIONS ° 
501/763-6250 
Fax: 501/763-6533 


“Authorized Dealer of 
NEC Paging Products” 


Also — 

Refurbished Motorola, NEC, and Panasonic Pagers 
“> New Panasonic Pagers 

> Pager Parts and Accessories 

Reeds, Filters, Code Plugs, etc. 


We Repair Pagers Used Pagers Wanted 


We Provide Support for our Canadian Customers, Too! 
“One call gets it all!” 
PAGERS ¢ PAGERS » PAGERS « PAGERS: PAGERS * PAGERS 
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*A”IMOPUVsHVBMOPU:s HIMO> 
"OWIMOPFPUVUsHIMOrPVsHIMOoH 


NK SYSTE 


ates: vat wie Sass INC. 
The Industry Standard For All Band Trunking 


One board fits most mobiles and portables 

ETrunk® equipped radios available 

Low cost, easy to install 

No special site controllers needed 

Dispatch and interconnect capable 

All board features are software controlled 

Compatible with more radios than all our competitors combined! 


1-800-4-ETrunk (914)245-1128 Fax retrieval system: 1-800-292-9723 (914)245-2382 


Circle (110) on Fast Fact Card 


GE RADIOS 
AT WHOLESALE PRICES 


® \We will meet or beat any published price. 

# The largest GE dealer in N. America. 

@ Rush Delivery in the U.S., Canada & Mexico 
@ We buy used & take trade-ins on GE 2-Ways 
@ FREE sales and service support. 


1-800-336-6825 


Hrs.: Mon. thru Fri. 8 A.M. to 7 P.M. E,S.T. 


N 46808 


Two—Way Wholesale Distribution * 3512 Cavalier Dre Ft. Wayne 
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Hy- 


International (USA) 


O PAGER CRYSTALS 


CO COMMUNICATION CRYSTALS 
C) CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 


48-HOUR 


SERVICE 
AVAILABLE 


(606) 283-5000 


FAX: 1-606-283-0883 
1438 Cox Ave.. Erlanger. KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quartz Crystals— 
Made to Your Specifications’ 


Circle (107) on Fast Fact Card 


POWER RACK 
SYSTEMS 


« For cell sites, 
remote sites, central 


built from extensive 
Ust of options, 
including battery 
eliminators, 

DC converters, 
distribution panels, 
metering/ 
monitoring. 


* Wide selection of 
input/output 
power 
115/230VAC - 
48-24-12 VDC. 


* All major 
components 
designed and 
built by NEWMAR 

for maximum 

reliability. 


* Call 800-854-3906, 
and receive a 

Rack System 

Design Guide. 


P.O.Box 1306 « Newport Beach, CA 
PHONE: (714) 751-0488 * FAX: (714) 957-1621 


Circle (108) on Fast Fact Card 
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Classified 


Equipment for sale 


CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors NEW STANDARD RADIOS AT DISCOUNT?! CALL NOW 
GEPhoenixSX VHF, 216CH&Scan HarisAlpha2000E VHFIMTS 

GEMLS LS, VHF, UHF 2/8/16 CH & Scan Motorola Pulsar VHF IMTS & Others 

GE MASTR I! & Exec !l_ LB, VHF, UHF Motorola MT500 LB, VHF, UHF HT 

GE MVP, VHF Motorola MT/HT/ Gang Chargers 

GE MASTR Ii Base/Rptr Standard HX300, 320, 734,834 VHF, UHF HT 
Motorola Mocom, Micor, Standard HX400 VHF, UHF 25 CH Synth SW HT 


LB, VHF, UHF 
Mitrek LB, VHF, UHF 
Motorola Moxy, Maxar, -50, -80 LB, VHF, UHF 
Motorola Mostar 800T 
Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard966L LB,75 Watt, Synth 
Mostar VHF, Maxtrac S00MHz 


Uniden SPH & SPU 8 CH Synth HT 

Wescom 2 GHz Microwave, MUX 

Standard GX-1500U 

GE Deskon II DC Remotes, Motorola Loca! Remotes 
MORE - MORE - MORE - MORE - MORE - MORE 


We Buy Used Equipment — CALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 
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RAMSEY COM-3 


The communications service monitor that's 
missing one feature .... HIGH PRICE | 


* Frequency coverage 100 KHz to 999.999 MHz 

* Signal Generator 0.1 uV to 10,000 uV with reverse 
power protection ... no more front-end blowouts! 

¢ Built-in 1 GHz and audio frequency counter 

* Modulation includes 1 KHz, CTCSS or external 

¢@ The mosi popular low cos! Haale ile performance 
monitor, . . .thousands sold worldwide 

* Extremely portable, only 13 pounds includes 
rechargeable battery at no extra cost 

* Call for free 10 day trial in your shop 


Ramsey Electronics Inc. 
793 Canning Pkwy 716-924-4560 
Victor, NY 14564 718-924-4555 (FAX) 


“Thee 9995, 


Circle (114) on Fast Fact Card 


* Uniden FPH54D VHF, 4w, 10 ch, Synth, Portable 
«PD 1109 SMR Base Ant.- 825-895 MHz - NEW... 
« Motorola Motrac/Micor-Cable, Mikes, Heads 

« Micor - LO/VHF/UHF, 40 to 100w 

* MCX 100-UHF 32 ch. 15w Synth 

* Mastr Il - LO/VHF/UHF, 40 to 100w... 

* Bogner BR-10A, 825-895 


Fax 713-522-6309 for Full List | 
The Radio Shop "euston 743-526-8000 


Circle (115) on Fast Fact Card 


$35 to $90 
$250. 
$50 to $150. 


Mailing Address: 

P.O, Box 7846 
Fredericksburg, VA 22404 
1003A Tyler Street 


Lf LA Ptah Dil 
ANIM ELECTRONICS 
Fredericksburg, VA 22401 


All equipment is sold in working condition, unless otherwise stated. 


Motorola Bases 

aed tetera rama 42-50 MC, 
330W, C 

crintegiaec Micor 42-50 MC, 


110W, 

L51JJB3130CM Milrek 39-50 MC, 
6OW, PL, 2F 

L71BBB3430AM Superconsolette, 
36-42MC, 110W, PL. 2F 


L35V8B5174AM Consolette, 15 Subflest 
Trunked, 35W 


Miscellaneous Bases 


Bt oproso 20 Call Alarm 
Recsiver 

TCN1107A Shelves 

Cl, Cll, T1600 Series 90 Master 
Remote Controls 

Moden:36; 100; 900; Plus; Encoders 

. TDN6970 Page Entry Terminals 

B83RCB3I106C Micor 150-162MC, T3052 Simulcast System Controller 
250W, C.D. PL Universal Number Interchange 


Next Months Ad: Secure Equipment, or Call for more information. 
We have the A1801 DAC for your programming needs. Call us with your requests. 
Phone: (703) 373-3888 We accept VISA and Mastercard Fax: (703) 786-7968 


GE Bases 

YCS4TAU33A, Master Hl, 42-S50MC, 
a30W, C.D. CG 

D176TAPS6A, Master Il, 136-155MC, 
1140W, CS UHX. RX 

FIS6KAUBE, 150-174, 50W MulliF 
cG 
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YOUR STOCKROOM 
HAS IT... 


[2)a\NVOVASE} 
ew STAY-PUT™ 


Flex Mounts 
“Your Mobile Phone's Best Frend” 


“Finally, 

a Flex Mount 
that really 
works!” 


4 Sizes: 
6" 
8" 
10" 
bed 


i — 
COMMUNICATIONS 
EXPRESS 


US: 1-800-631-7297 
FAX: 1-800-327-0007 
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Lyk QUALITY 


USED PAGERS 
LOW BAND 


IDP 7000 


WT MR 2OuU ANU 


— MC AHANL 
Cu ENVOY 


bn 
bo FMCarT DESPLay om - SPIRIT 


BRAvoyvONE <Y nReoaLrnanumEnc 


FOLRTHOMENSON INDUSTRI, NC = 


0G DANTE COURT 


Classified 


Natural Voice Playback 


M@ Repeater Identifiers 
@ Site Alarms 

@ Remote Telemetry 
@ Weather Stations 

@ Multiple Languages 
@ Emergency 
Announcements 


DataVoice - DV-64 
Add a Hecorded Natural Voice to your 
system or equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory. (If power is re- 
moved the recordings will not be lost). We'll 
record your message(s) in a male or female 
voice - or - you can record the library by using 
the optional SOS-1000 development board on 
an IBM or compatible computer. 
Parallel input word 8 ohm Audio output 
select 600 ohm Audio 
$00 ma keyline output output 
32 Kb sampling rate +9v to +14y supply 
Multiple modes Size: 4.00" x 4.25" 
Selectable timing Connectors included 
Several different models available 


Palomar Telecom, Inc. 
1201 Simpson Way, Escondido, Ca. 92029 


(619) 746-7998 © Fax (619) 746-1610 


I THOT | if i} : 
Alle mee “OHH a i Mi] 
TONE / VOICE 
PAGERS 


WORLD WIDE COMMUNICATIONS EQUIPMENT BROKER 
XHG Dante Court Holbrook, New York LIAS 


Lowest prices PERIOD! 
800-231-0103 


Equipment for sale 


Antenna Farm 
Communications Supply 


Circle (117) on Fast Fact Card 


HIGH SPEED * ANI 
SIGNALLING > DTM F > eETDHE BERT 


STEEL KEYS 
SEALED GOLD CONTACTS 


An ultra-high quality OTMF Encoder 
for absolute reliability and function. 


® Software-Driven and Keyboard Programmable 

®@ 25 Memones ® High Capacity, 30 Digits per Location 
® Non-Volatile Memory @ Auto Test & PTT Disable 

@ 5-10-20 DPS, Pure Signalling—No “Pops” 

* Speed Ad; © Pause Ad) @ Dign Expand @ Wail/Send 
*® Wide Operating Range: -22 + 160°! / 6-26 VDC 

@ Tech Laval Programming ® Self-Contained Side Tone 


216° 


|<+— 


je— 1 
PK-7V, ANI3.2 
- PK-7H Horiz. Model 


~ 2 
PK-1K, ANI3.2 
W/ Relay 


P.O, Box 2020 

Pipo CCommunications [ici cairo os726 
(916) 644-5444 

FAX: 644-PIPO 


* Call or write for ANI3.2 Info 


Order 
To: Emphasis is on Quality & Reliability 


Circle (118) on Fast Fact Card 


Finaily, a low cost reliable alternative to 
Speedcall's™ 912C status reporter... 
Direct replacement for aging units or add ons. 


Status reporting, sel call, horn honk, interrogate, 
group call, console assign and ANI on PTT. 


Parameters are front panel programmable. 
Extensive self test and alignment capabilities. 


Model 1012C 


The next generation of 
Status reporting equipment from: 


f\ 


210 Main St. 


LTR™ and Motorola trunking compatible. 
Compact: Only 54" x 44" x 1%" 


Suggested Retail: $425 
#153 Seal Beach CA 90740 Order Hotline: (414) 730-4190 


Circle (119) on Fast Fact Card 


RADIUSS:.- 


LOW *LOW+LOW 


Special: NEW M208 UHF 25w 
3 yr. warr. Reg. 645. Sale 345. 


¢ LABELS * NAMEPLATES » 


Custom Labels for your pagers, 
cellular phones and two-way radios. 
Battery labels * Bar code and printing systems, 
CALL FOR FREE SAMPLES ! 

—=, , ADVANCE LABEL & TAG 

_A Ln Mekinney, TX 75069-B2 
ney, 30 
1-800-466-5345 1-214-542-5345 
FAX: 214-548-2518 
* Outstanding quality at competitive prices * 


See Us at IWCE, 
Booth #154 


Special: USED P200 UHF 6CH 4W 
W/ lapel mic. Warranty. Was 1010. Sale 385. 


1-800-822-MOSS 
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Classified 


Remote Controls. 


Pure and Simple. 


'|Automation & 
Electronics 
Engineering, Inc. 


13667 Floyd Circle * Dallas, Texas 75243 
1-800-527-4596 
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SL®WPOKE 


power i 
¢ Delays Ak Be aitier boii, 
has been turned off. 
* Installs easily inside any radio. 
* Programmable Time Settings 
¢ Dealer Pricing Available 


S39. 


1-800-336-6825 


Master Card * Visa * Discover 
American Express Accepted 


Hours: Monday thru Friday 8:00 A.M. to 7:00 P.M. E.S.T. 
D&L Wholesale Center * 3512 Cavalier Dr. * Ft. Wayne, IN 46808 
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Equipment for sale 


Gurier— procom M54 


Handheld VHF FM Transceivers 
5 Watts - 4 Channels - Extended Range 


Ideal for use on construction sites, in factories, 
for security control, and by recreational supervisors 


FEATURES INCLUDE: 


Lightweight, only 13 oz. miniature, sturdy 
high-impact plastic case, with belt clip and 
carry case. 


Rechargeable nickel cadmium battery pack, 
A.C. battery charger, flexible antenna with 
BNC connector, FCC license application 
included. 


Jacks for A.C. charger, earphone, external 
speaker/microphone, and external antenna 
with BNC connector, 


Operates on any FCC Part 90 radio service 
frequencies. 


Includes set of crystals for frequency 
-151.625 MHz (red) installed in channel 1 


i. 345-1354 


14811 MYFORD ROAD « TUSTIN, CALIFORNIA 92680 
(714) 669-9890 © FAX: (714) 669-1081 


See Us atIWCE Booth #1256-1258 
Circle (121) on Fast Fact Card 


SSSSSSSSSSSSSSSSSSSSSSSSSSSS$ 


MOTOROLA Radius 


LOWEST PRICES ON PLANET EARTH 
WE WILL NOT BE UNDERSOLD! 


Wholesale parts & accessories too. 


2 ch 25 WATT 
Bich 25 WAT Tovcsscccccncunny 
16 ch 25 WATT 
2.0 AS WATT, crcsssareizecszovenses 
8 ch 45 WATT 
16 ch 45 WATT 


1-800-249-1250 
WETEC ELECTRONICS 
VISA ACCEPTED 


CHAPALA AAA AA 
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Don't Get Left "Behind 
In A Maze of Codes 


Daa scecte sanusesotpemmasi ly eee pel a y 


Then get the DC440 Decoder. Created using the latest 
innovations and circuitry, The DC440 Decoder was devised 
to make the hassles of monitoring codes and tones a thing 
of the past. With the DC440 Decoder, you can help keep 
your shop ahead of the competition, provide better 
customer service and update older service monitors. So stay 
ahead of the pack; get the DC440, and discover a whole 
new world of efficiency in two-way radio communications. 


5821 NE 14th Ave « Ft Lauderdale, Fl 33334 
800932795912 
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Classified Equipment for sale 


{) DDD DDD DI_ 4 ELECTRONICS CENTER 
a Specializing in Motorola Radius! J 3913 BROADDUS AVE, EL PASO, TX, 79904 
& Large Inventory — Same Day Shipping BUYING LATE MODEL UN- 
EN SPIO VAE PLA Whivssscnvccicnenscscccevscsrasusasixevsce 193.00 WANTED 2 WAY RADIO EQUIP- 
BM SSELOUEIP PLE: annsncensenserenanerszensersnensecnees 212.00 MENT, COMPUTERS, PRINTERS 
~ Benes. re 329.00 & TELEPHONE SYSTEMS. 
P110 VHF 2 Ch-5 WH. 2... ccceecesesececcseseseeesenseenes 355.00 SEND OR FAX YOUR LIST 
P110 VHE 6 Ch-5 WH. ......cceeccscesceseeesesesseeeeere 401.00 TODAY. PLEASE INCLUDE QTY, 
P110 UHF 2 che2 Wt. uu... ...cccccceccscsesccsescoecscene 62.00 MODEL NUMBERS & DESCRIP- 
P110 UHF 2 ch-4 Wt. .0........ccsseeeecsseeseereeeeeers 88.00 TION. WE ALWAYS GIVE 
PTIO:UHE6 Ch-4Wtiisecisincccciccnanrnnci 34. by PROMPT REPLIES EVEN IF WE 
GP300 VHF 2 CH ooeeeccecccsescccsseeeesseesseeeseereneeaseeanees 457.00 ARE NOT INTERESTED. IF YOU 
GP300 VHF 8 CI) .....cceccccesessccecsssscecesesenecseenscsenes 522.00 SELL BY BID OR AUCTION ADD 
GPB00 WHE 2: CH svsssccsccccsssccsssccavseccsssessossacesensese 489.00 OUR COMPANY TO YOUR BID 
GP300 UHF 8 Chu..eeccccccccscseecssscsecscesesssseensneuseers 554.00 LIST. WE ARE OPEN MON-FRI 


7:AM TO 5:PM & SAT 8:AM TO 
1:PM. MST OUR FAX IS ON 24 
HRS. 7 DAYS WE ALSO SELL 
EQUIPMENT. FOR LIST SEND 
Orders: 800-70-RADIO (72346) See ie tiene 

TELEPHONE AND FAX NO. 
C — MasterCard Accepted — 


((( eee ceeeeeccccerceceeceeS FAX 915-562-3827 VOICE 562-1000 


Circle (125) on Fast Fact Card 


AAIDLAN AM Ries 


LAND MOBILE RADIO 


Factory Approved All Dealer Inquiries 
WHOLESALE PRICES Welcome 


¢ Large inventory » Fast Service * Flat Rate Repair Service 
* Complete Dealer Support Program 


MEGAHERTZ TECHNOLOGY, INC. 
Inquiries: 214-341-1119 
Fax: 214-348-5659 pester 


WDWDPD.D.2.9..) 9) DL) YY» 


x 
TUTE CCE 


Cf 


CAL CRYSTAL LAB. INC. 


fat Aan Ane Ne Ahan: Aan re SI arn tr, ue retin Prag nih 


CRYSTALS FORALL RADIOS 


+ Communication Crystals 
All makes and modeis 
+ Channel Elements 
Recrystalized and compensated 
Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Delivery 3 Weeks 
800-333-9825 
FAX 714-491-9825 


1142 N. Gilhert Anaheim, CA 92601 j 


(en) 726-9015 
SAME DAY SHIPPING 612) 884-8352 


R Call for Weekly Specials! 
as Refurbished Equipment Available 
FR Wholesale Prices to Dealers Only. FAX (612) 884-8356 


—<<— 9635 Girard Ave. South 
DISTRIBUTING Bloomington, MN 55431 
Circle (126) on Fast Fact Card 


6 ea Purc $000 Gases, 900 MHz 150W, 
WE BUY CASCLONOAICE9S8KSP 
AND SELL 3 ea BOOMH: Trunked Contrallars, T1958.SPB00 
9 ea MX340, SOOMH?2, Conventional, IW3SAAUG110 
USED 25 ea SyntorX, BOOMHz Imk. & Cony TASYBUSG1 
MOTOROLA 8 ea SyntorX BOOMH2 Tk & Cony. T45XAJS671 
25 ea Tranar, 800 MHz Trunked, OISTDASGOD 
45 €3 GE Corona, 800 MHz Trunked 30 watts 
13 ea GE Marc ¥ Portables, 800 MHz Trunked 
5 ea Micar 495MHz, TP4ATAROON 
44 ea, Syntor. AQSMHz, TE4SAAI200 
4 ea Micor Bases, 482MHz, BB4RCOI OSATSP2 
RADIOS 12 ga. Mowe Aptrs, 460Milz, C24MSY9101T 
50 ea Syntor 460MHz, T64SRA3200 


SCHAEFER (Reames tnunioers 

5 ea Mazar 80, 460MH2, 034TS43000 
RADIO C0. 29 ea rer s60MH2 Ha4aauatsd 
PRUE Lieeme 38 64 AITSOO. AGOMHz. KI4BBUI124 


Box 395 1 ca Micor Apt, 406N142, COARXBIIOGAT (ww DVP) 
Denver, 16 ea. Syntar, S7IMHz, TASXTAIZ00 (w/DVP} 


| COMPATIBLE MOTOROLA ® RADIO PROGRAMMING EQUIP! 
DQ ees Program “IN-HOUSE” nama 
BY ea ” 5169. 00 ‘ese 
NE New-Visar ® _ Cable.. ‘CALL! _~a 


PA-1° CALL! 
upports full spectrum of 
programmable Motorola 


® 
TIXT compatible Precisio 


‘PROGRAMMING CABLES SEER: ON'T SETTLE FOR: 
ming Cables are precision devices designed ames _— Inferior designs 
jo. Put your confid Nn our quality. ity gned X Velcro straps 
OOO/JEDI.... CALL X Cheap construction 


F 1A 50622 4 ea. Micor Bases, 159MHz, C73NTB 1106 
ge a . ption X Plasti 
9 HT50/P100@....$85 oe 


PHONE: 27 ga. Symter. 1S5MHz, TAISRAI200 
(319) 984-6115 3? ea, Milrok, ISAMHz, TA3JJA3S00 
93 ea Micor 153MH2, T73ATN3100 
4 e2 Moxy. '53MHz. D43GMA6000 
51 ea Minttoc | Pagers wiCnarger Ampifiers, S4MHz 
2 ea Micor Bases. T2MMz. CAZACB3105 
1 ea Migar Pure Base. 4aMHz 20 ea. OC Remote Desk Sots. TIS? 
sdZ7019018 ** 4 94 ea. Syntor X 9090 Control Heads, 
HON10334, 
0 2. Pulsar It VHF IMTS. TIB?BO/D 
15 23. Pulsar It VHF IMTS without 
Accessones. TIETEO/D 
Jea Pulsar) VIF IMTS TIB7BA 


These Special Prices \ (319) 984-6220 


- Good for Duration or. 
Ad flee } 


Circle (127) on Fast Fact Card 
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Classified 


ANTENEX€ 


Quality Antennas & Accessories 
from Antenex are available 
through CA! 


| Product Categories: 

* Lowband- VHF/UHF-800/900 
MHz Mobiles 

* Special Application Antennas 

* Teflex™ Dual Shield Cable 

* Trunk Lid Mounts 

* Magnetic Mounts 

* 3/4" or 3/8" Hole all Brass Mi. 
or 5/16" - 24 Stud Mts. 

* Fiberglass Base Antennas 

* Yagi Antennas 


Cail for 
a free 

Antenex 
Catalog 
& CA's 

Quantity 
Based 

Pricing! 

distribuied by 


Go. a a 
WW Associates ine 


(800) 435-9313 Oroer Far (800) 284-4994 


Circle (128) on Fast Fact Card 


Now, here’s a switch! 


sRnOLGUARD 


automatic [ON///MDEA timer switcn 
for two-way radeos, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
Sucrer «ONLY $74.95 cainiin 
12 AMO 24 YWOLT MOOELS AVAILABLE 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT! 


400 Highland Avenue * 
Altoona, PA 16602 


800-458-3410 


WA ChargeGuara 


ass 


Circle (131) on Fast Fact Card 


‘HENRY RADIO 


Iv Stock, Best Prices, Quick Service 


JEZASTRON 


CORPORATION 


MAKRADS 


State of the Art Antennas 


Bn) bat Radiuy 


HENRY 
AMPLIFIERS 


We also stock: 


AOR JaBro 
Beckman Kernwood 
Centurian Larsen 
Comm. Spec Maxon 
Connect Systems Maxrad 
Creates Opto 
Cusncratt/Signals Pipo 
Heliopower Tempo 
Hustler TPS 
Icom Uniden 


TOLL-FREE (800) 877-7979 


} 2050 South Bundy Drive 
} Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 


Circle (129) on Fast Fact Card 


$9.95 — CRYSTALS — $9.95 


5-7 Working Days 
Lifetime Replacement Warranty 
1-800-819-2904 
FAX 1-513-542-8870 
KIRBY ENTERPRISES 


4120 Kirby Avenue + Cincinnati, OH 45223 + (513) 542-3696 


BUY—SELL 


WANT TO BUY: 
* Used GE - MARC 
* Used E.F. Johnson LTR 


EQUIPMENT FOR SALE: 
* New GE EDACS Base Stations 
* Used GE Mobiles & Portables 


Call 1-800-365-4283 ext.#38 


Circle (130) on Fast Fact Card 


A GATEWAY 
COMMUNICATIONS, INC. 


For Great 


Li els 


CALL 


Anchor Graphics, Inc. 
We carry Radio Escutheon 

" Logo design 

* Knowledgeable staff 

" Custom-made labels 

" Quick turnaround 

" Full-service Label Mfg. 

Tel: (214) 242-0439 © Fax: (214) 242-0959 

1467 LeMay, Suite 111 » Caroltton. TX 75007 
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Classified 


Equipment for sale 


MOBILES ¢ BASES ¢ PORTABLES * PAGERS * REMOTES 


PCI — PEKAAR COMMUNICATION INC. 
Steve's back, formerly of Gregory Electronics Corp. 
$ Specials of the month. $ 

GE S980 Control Head 128 channel 
GE MPD PLS Latter Carrying Case, NEW. Large or Short Style with Strap Only 
GES550 16 Plus trunking control neads 
Motorola Mitrek Model T51JJA 2900 60 watt 42-50 range ¢ freq. with accessories, clean, no PL 
Motorola MOCOM 70 U41BBA 1900 60 watt 42-50 range 4 frag. w/accass., clean, no PL 
Genoral Electric MPR or MPX Rapid Chg. 6 Unit Chrgrs.. Model 35ZL 3B1x 
Motorola Micor USIATN1100 42-50 60 watt wiacc. no PL |. 
GE MPE Portable Model PSBSABWBMX 450 to 470 range, 2 freq, wCG 
GE PE Portables Model PE6SRBW 450 to 470 Bs 2 frog. wICG 
Catoc Vega mobile decoder Model 324 . 
Regency BTH201 HB wiaccossories 
Rogency Model TA201 HB wiaccessories 
GE PE Portables-Mos1 ranges TS. AS IS, WITH ICOMS 
Ericsson portable hands free speaker mics, type 4502 CMO-TJMIB 
GE Sprirg Helical Antenna 403-440 Range, 198801620P11 


Catalog Available ff you can't find it, try us! 
BOARDS * ACCESSORIES 


* TRADE e 
* RCA «! 


NEW $75 


e SELL 
* MOTOROLA 


Call (201) 772-0704 


* STRIPS * ELEMENTS « REEDS 


Circle (132) on Fast Fact Card 


ANALOG TELEMETRY FOR YOUR SITE 
* 8 Channels of Analog Telemetry 
* Voice Synthesizer Readback of Analog Values 
* DTMF and RS-232 Serial port Access 
* High and Low Alarm Points per Channel 
* High and Low tracking of each Analog Channel 
* Access can be from 1-6 DTMF digits 
¢ 10 Analog Conversion Faceplates 
* All Analog inputs can be Field Calibrated 
° 4" x 6" 4-Layer Board, 20 Pin Solderless Connector 
* 60mA @ 12 Volt operation 


Only $299.95 


MasterCard, Visa, Discover, COD's 


Link Communications 
P.O. Box 1071 

1404 Gold Ave. Suite #1 
Bozeman, MT 59715 
(406) 587-4085 Voice 
(406) 585-7575 Fax 


Circle (133) on Fast Fact Card 


COMPUTERIZED DISPATCH 


TURN YOUR PC INTO A DISPATCH CONSOLE 


BIG FEATURES WITH A SMALL INVESTMENT 


STANDARD FEATURES INCLUDE: 
A Displays & Logs All System Activity 
A Transmit By Keyboard, Mouse, or Touch Screen 
A Selective Calling By Individual or Group ANI 
A Transmit By ANI, Unit #, or Name A Individual & Group Enable/Disable 


CALL IDA CORPORATION 800-627-4432 


Circle (135) on Fast Fact Card 


COMMUNICATION 


TOLL-FREE 1-800-548-2484 


OLESALE 


COMMUNICATION EQUIPMENT 


Mobile Radios ® Telewave Site Management 
Equipment ¢ RFI Connectors © Whelen Strobes 


SHEILA 


Order Today! Ship Today! 


DEALERS ONLY 
SALES & SERVICE 


Mobile Communications 


Circle (136) on Fast Fact Card 


Call for Our 
FREE FLYER! 
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SIGNALLING 


RADIO VOICE MAIL 
SELECTIVE CALL 
ANI 
REMOTE CONTROL 
TOWER LITE MONITOR 


ACTIVE FILTERS 


AND 
REEDS 


CUSTOM PRODUCTS 


irasrco. 


PH (513) 773-6255 


Circle (134) on Fast Fact Card 


Radiuy 


WE'VE GOT ’EM! 
AND WE'RE #1 WITH THE LOWEST 
PRICES IN THE USA! 

FACTORY FRESH BRAND NEW SP10'S, P50'S, P110'S, 
GP300'S, M10’S. M120'S, M208’S, & GM300'S ON 
HAND — IMMEDIATE SHIPMENT 

CALL US FOR OUR “ 


TRUNKED — TRUNKED — TRUNKED 
L@OK! 


SAVE MONEY ON PREVIOUSLY OWNED MOTOROLA 
TRUNKED MOBILE & PORTABLE RADIOS 
“WE" HAVE THEM ALL!|| B0OMHz & 9D0MHz 


CLEAN — IN TOP WORKING 
CONDITION — ALL ACCESSORIES 


MTX800 — MTX810 - MTX8000 — VISAR — STX 
STX SMARTNET — MTX 900 — MTX 9000 
MAXTRAC — SPECTRA — SYNTOR 9000E — 
MOSTAR 


Sererererrrrerererirtrrciririricy ATAPHENATRYARA DEE AE ASA sa sees 


MOTOROLA CONVENTIONAL RADIOS 
HT600 — MT1000 — HT1000 — MT2000 — SABER 
MAXTRAC — SPECTRA — MARATRAC — SYNTOR X 
UHF COMMUNITY MICOR REPEATERS 


RADIO EXPRESS, INC. 
“AMERICA’S FAVORITE RADIO BUYING PLACE” 
OFFICE 703-266-1928 FAX 703-830-8710 
SALES LINE 800-545-7748 SALES LINE 
WE BUY USED MOTOROLA AND RADIUS RADIOS 
VISA — MASTERCARD — DISCOVER ACCEPTED 


Circle (137) on Fast Fact Card 


Classified 
Ra diuy MOTOROLA Radius 


DELIVERY NOW! 
Lowest prices PERIOD! 


One of the largest stocks of Motorola Radius in the world. 
800-231-0103 


Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 
On your jobsite tomorrow. We can handle any size order and have 
done so for 20 years. 
CALL 1-800-53-RADIO (72346) 
FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 
Circle (138) on Fast Fact Card 


PELE 


TONE ONLY 
PAGERS 


All Brands 


dead pagers 


We bring ‘em back to life.At low @ flat rates. 


Conversions repairs, also. LCD's, crystals, vibes, an outstanding 
chains, cases: 15 + colors And... BEEP. Plus, one -of-a kind, new 


the extraordinary new billing software. money maker for 
dealers & RCC's 


call now ! 


PA OURTI DIMENSION INDUSTRY, INC rs 
= ee a IMENT BAK ial K 


Q One-Stop 


Lazer Beepers, Inc 7. 800. 354. 3405 


Circle (139) on Fast Fact Card 


ie IFR SYSTEMS INC. %&@ 


“AUTHORIZED DISTRIBUTOR and 


FREQUENCY PRODUCTS 
Electro Dynamics Crystal Corp. 


CRYSTALS FACTORY TRAINED SALES REPRESENTATIVES 
PAGER & LMR *Serving Metro NY and all New Jersey for new units 
COMMUNICATION SERVICE MONITORS ee ee 
H 7 rs FM/AM-500A4 FM/AM-1200S y - 
Available for: FRAN. 1600 FMIAM-4500 FM/AM-1200A A-8000 AN920 AN940 
> MOTOROLA > GE FWAN-0DS0SA 


» Many Units In Stock for Immediate Delivery - Leasing Arranged * Monthly Rentals 


USED UNITS FOR SALE NATIONWIDE 
For superior quality at competitive 


Box 1102 
R p MOSES f (() il Bellmore, NY 11710-0180 
iam | i | 
prices and delivery call 


516/679-8774 

Fax 516/679-9373 
1-800-EDC-XTAL Circle (140) on Fast Fact Card 
(1-800-332-9825) 


eh) WHOLESALE PRICES ON ALL MOTOROLA RADIUS 


AND OTHER MOTOROLA PRODUCTS 


RADIO CENTRAL, INC. 


> MAXON > STANDARD 
> TEKK > UNIDEN 
MANY OTHERS 


Complete list available upon request. 


1-800-923-6872 OR FAX YOUR RFQs TO (205) 476-4768 
YOU'VE CALLED THE REST — NOW CALL THE BEST! 
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an aI PID LR Ooi 


NIT 
RECENT ARRIVALS 
MOT “Spectra” 900MHz 12W w/o accy ... $350.00 
MOT “Maxtrac” 800MHz 15W Trond w/o display ..... $350.00 
MOT “Maxtrac” 8OOMHz 15W Trnd widisplay . $375.00 
MOT “Syntor-X" 450MHz 100W 4F ..... $550.00 
MOT "Syniot" A50MHz 100W PL .. $350.00 
MOT "Maxtrac” 450/150MHz ................. see CALL 
MOT “Mostar” 450/150MHz 30W 2/8F $250/$275 
MOT “Syntor-X" 150MHz 100W 8/16F ................ $550.00 
MOT “Syntor” 150MHz 40W 8F c/sq w/o acc’y ......... $75.00 
MOT ~Maxar-80” 150MHz 25/S0W, PL/DPL ....... S150/$175 
MOT “MCX 100” 1SOMHz 30W 16F Remote Mnt .... $250.00 


MOT “MCX 90" 1SQMHz 30W 16F Undor Dash...... $200.00 
MOT “Micor” 150MHz, 100W, F, PL wio ace’y ...... $100.00 
GE “Delta-S” 150MHz 1D0W (N3A111)} 


w/o ace’y : .. $150.00 
GE “MVP” 150MHz 25W, CG $100.00 
GE “TMX8615" SO0MHz, 15W Trnkd $275.00 
GE “MVP" 35-42MHz, 25W, 4F, CG cece $100.00 
GE “Delta-S" 35-42MHz, 100W (N3105) 

WAP ADCY ux snisitetisoaiceesynensiaa imrnennniesniianenye $150.00 
GE “MVP” 130MHz Receiver Only tn Case $25.00 
GE “MASTR II" 130MHz Receiver Only ....... .. $25.00 
FUJI FIMIS-3092L 1SO0MHz. SOW, 16F .... $150.00 
Comco "730" AM 3F Xtal Mobile (118-136MHz) $50.00 
MOT “Maxar-80" 36-42MHz, 25W, 2F, PL. 

EXT AMPOCOCINE oc ninscnineresasronnanesurnineemscr enenestatoecy $100.00 
MOT "Moxy" 36-42MHz, SOW 2F, PL. Ext. 

NEAOG VS sssnaici ccniseaiissanisassvereieetinis paraeanniaie $100.00 
MOT "T1383" Tone Remote Handset 

New/Used om pone $125/$100 

PORTABLES 
MOT “MTX” 800/S00MHz Series Trnk'd 

All Types: icine ow CALL 
MOT "STX” 800MHz Trnk’d 0... CALL 
MOT "P500" BOOMHz Conv. 3W, 18F New .. $375.00 
MOT "HT600" 450MH2 4W, 6F w/o Belt 

Clip/Chrgr, New _........... Seat e $425.00 
MOT “HT600" 450MHz 4W, 6F ... $175.00 
MOT “P50” 450MHz2 4W, 2F, PL/DPL -... $200.00 
MOT “P50+" 450MHz 2/4W . . $150/$175 
MOT "MX350S 470MHz, 24F, PL, EM. ID. 

W/O: BALAN ascsiorcnricgeicanainmacrawacnncen $55.00 
MOT “P10D" 403-430MHz2 or 495-520MHz, 

AW, 2/6F . Sateen » $250/$265 
MOT" "HT600" 150M iz, SW, GF civeceeervee 9275/8300 


MOT “SP10" 150MHz, iW. c/sq-Special Buy. New . $139.00 
$30.00 


MOT “PL” BO for SP10 (HLN3987) New 

MOT "P10" 150MHz Green Dol, c/sq 
Naw (1992) 0... . sapere 
As Abave, Recond .. 

MOT "P50" 150MHz, 2/5W, c/sq-Pb .... 


MOT "P50+" 150MHz, 2W.......... ison $150.00 
MOT "KT90" 150MHz SW, PL (151: 745/151- -775)} 

BURT TaN AAs iecerntciin ion inna cdc Ae kc $150.00 
MOT MX340S" 150MHz 6W, PL wio Prom- Batt ..... $125.00 
MIDLAND "70-1358" 1SOMHz 2W, 2F New ............ $140.00 


MIDLAND "70-145BMX" 150MHz SW, 16F New ..... $200.00 
MIDLAND "70-165" 1SOMHz SW. 16F w/Scan New $235.00 
MIDLAND "70-1328" 150MHz 2W. 2F (Xtal) 


RP enc iapcmns carne cons oo» $125.00 
MIDLAND 70-265" 150MHz Sw. 2F New . ... $300.00 
MIDLANO “70-2328” 450MHz 2W, 2F (Xtal) 

New. $138.00 
MIDLAND ' "70- -2358MX" " 450MHz 2W, 2F New i $185.00 


TAE YEUN "PR200" 150MH2, Dot, 2W 

(Star Com) 
Tekk "PC1150" 150MHz, Blue Dot, 1W ......,.... 
Tekk “KS220" 1SOMHz, Red Dot, SW, 4F New . 


Tekk "TS200" 150MHz. Green Dot, 2W, 2F New... .. $90.00 
Tekk “KS550" 462-OSOMHz, 4W 2F New... $150.00 
Also Avail: SM 300 Spkr-mic (New) C 15: 
Rapid Chegr (New) ... $25.00 
PORTABLE ACCESSORIES — 


MOT "PSO" 12hr Charger (HTN9046) ....... 
MOT “P50” 3hr Charger (HTN9026), New .... 


AIR COMM 


TWO-WAY RADIO SALES 


Ss A V 
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E 
MOT “P50” Spkr-Mic (HMN9083), New/Used 
MOT “P50” Low Power Carry Case ‘coat 16), 
New .. Cee ttre 


DROW css ccc st ray ia toe eee cayastatirot 
MOT “PSO” High Power Nylon Case (HLN9148), New . 
MOT "P50" High Power OTMR Case (HLN9185), New ...... 
MOT “P50” Swivel Belt Lap Adapter (HLN9149). New __..... 


MOT ~P50” Rightv/Left Ear Mold (HLN9157/58), New ........ $2.00 
MOT “PSO” Earpiece (HTN9135), New ........., sees $10,00 
MOT “P50” Surv, Spke/Mic (NMNB167), New $30.00 
MOT “P50” 25-05735 SO2/-S08 X'FMR for 

Low Power Chrgr.. N@W ......sscccssssesssescsssnss cossseceessseceneenss S7/$4 
MOT “P100" Compact Charger (NTN4881}, New ._........... $10.00 
MOT “P100” Rapid Charger (NTN4864), New/Used ... $40.00 
MOT “P100" 6-Unit Rapid Charger (NTN5196), Call ..... $175.00 
MOT ~P100" Carry Case w/Swivel (NTN1033), New _........$15,00 


MOT “P100" Carry Case w/Loop (NTN1032), New 
MOT “P100" Carry Holder/T-Strap (NTN5888), Now 
MOT “P100" Earpiece (NTN5633), New. 
MOT “P100" Clone Box (REN4009), Close Out/New 
MOT “P200/HT600" Rapid Charger ssi 


New/Used ... $45/$40 
MOT “P200/HT600™ Compact Charger 

(NTN5540/4666), New/Used .. wo $15/$12 
MOT “P200/HT600" 6-Unit Rapid | nar ‘(NTNS536) + $250,00 


MOT "P200/HT600" Carry Case (NTN5S50), 
FRCL ISR sires sess ah Sy scmeastantoataa vies soesislfiuibenibrexeneng $20/$10 
MOT "P20D/HT600" Earphone Jack Adptr 


(NINSSS2} News. svcccikosoe sane iniinlitee $5,00 
MOT “P200/HT600" Earpiece w/o Vol. Control 

(NSN6057), New colts $10.00 
MOT "P200/HT600" Cable Adptr., “ANURF- Mobile 

(NING 19) Nowe: eet noua CALL 
MOT "P200/HT600" Adapter AnvAF-Mobile (NTN5632), 

NOW seccssccss as ssctscertaaicataicnwwirtnisausacus ane Neer CALL 


MOT "P200/HT600" Spkr/Mic (NMN6156/6153), 

WeWUSOOS, iscsi eames rea Sateen $50/$40 
MOT ~P200/HT600" Spkr/Mic w/Earphone Jack 

(NMN6168), New 0000... iis 
MOT “P110/GP300" 12 Hr Chrar. {NTNS702) 

MOT "P11D/GP300" Rapid Chrgr. (NTNS9630), 

New/Used 
MOT “P110/GP300" Carry Holder {HLN9749), New 
MOT “P110/GP300" Earpiece w/Vol, Contra! 

(HMN9752), New — a 
MOT “P110/GP300" Spkr- Mic (HMN9725), New/Used es 
MOT “MT2000/HT 1000" Rapid Chrgr (NTN1171) 
MOT “HT90" Compact Chrgr (NLN7493) ... 
MOT "HT90" G-Unit t2he Chrgr (NLN7965) 
MOT "HT90" 6-Unit 12h Chror (NLN7966) “3 
MOT SABER 6-Unit Rapid Chrgr (NTN4796} oo , 

MOT SABER Spkr-Mic (NIMN6128) a5 
MOT SABER Carry Case w/360° Swivel 

(NTN4677 Sp2), New . . cesses $20.00 
MOT “MX” Spkr-Mic (NMN6O71), ‘New .. 7 sp decsiiel 
MOT "MX" Spkr-Mic, UHF Pub, Saf. (NMN6072) 

Needs Repair 
MOT “MX" Spkr/Mic, wip, (NMN6125) .. 
MOT “MX” 6-Unit Rapid Chrgr {NLN898B) .. Fs : 
MOT "MX" Wail Mnt Kit for Above (NLN4127), New 
MOT “STX” Spkr-Mic, Pub. Saf. (NMN6050C), New 

As Above (NMN6050B) ........000..00.. pate, 

4s Above, New Style (NMF6001B) .. 
MOT "STX" Can./Comm DTMF Mic (NMN1004C) 
MOT "STX" Spkr-Mic w/Earpiece (NMN6177)...... 
MOT “MTS00" the Rapid Chror (NLN4565) ............. 
MOT “MT500" Spkr-Mic, Coil Cord (NMIN6082), New .. 
MOT “HT90” Spkr-Mic (NMN6094) . , 
MOT “HT220” Spkt-Mic/Remote {NMN6042) 
MOT “EXPO™ 6-Unit Rapid Chror (NLN7177) 
MOT Various Spkr-Mic—Need Repair .... 

MOT “HT60D" AC P.S. 6-Unit Rapid 

(25-05237R01), NOW oes as 

MOT SABER RLN1001, Batt. Conditioner 


CALL FOR LOWEST PRICES ° (602) 275-4505 » FAX: (602) 275-4555 
WE STOCK “PL”, PAGING REEDS, AND CHANNEL ELEMENTS 
4614 E, MCDOWELL RD.—PHOENIX, AZ 85008 


E----T H | 


See us at Entelec Booth #152. 
Circle (141) on Fast Fact Card 


WHY PAY MORE? 


UNIT PRICE 
RIE: 
MOT MH70, 16hr Chrgr (NLN8OC5), New ...... » $25.00 


MOT “MT500/HT220" TEK 48 Batt. Tstr ........ . 
MOT Various Shoulder Strap (42- 82608N03). New vee: $3.00 


As Abave - UNK Manfr., New .. . $2.00 
MOT “HT600/P200" MVA 12W Ampl ‘Spke (NSNE0S4),_ 

New .. 7 . $50.00 I 
MOT Various ‘Aquaman (AQ2} WP Plastic: Case. ‘New . .. $5.00 


GE PE 16hr Chrgr (361L1A1X} 
GE PE Rapid 3 Chrgr (366L3A1X) ... 
GE PE Spkr-Mic (19042496763) .... we 
Kenwood Various Rapid Chrgr (MBC- 1 aka SCI y 
New/Used .. 
Kenwood Various Wall Chrgr {W09- 0517) 4 ‘Now 
STO 7/834 Spkr-Mic (CMP635) ... or 
RCA TAC100, Spkr-Mic .. 


” $15.00 


GE H2A3C3A MPA/TPX ciComm, New $225.00 

Midland 70-C35G Rapid Charger, New ....... $35.00 

Midland 70-C66 Rapid Charger, New ..... j $35.00 

Midland 70-C12 AC/DC Charger. New... woe $10.00 | 
PAGING 

MOT "SYSTEL” 450MHz w/Interconnect BEB: | 

Demo Unit .. * sariiavennis STOO 
MOT "MARTI" Varlous (1159. TON7B92._ 

TDN7892, TDN8196) oo... cass : CALL I 
MOT “Modax 500° w/UNI In Cabinet .......... .. $300.00 
OTHER—Data Signat (RAP-400), Tele-Connect 850 E 

PATON S ssiso wagenmnpmasanenanty we CALL 
*! “PR3O00" 450MHz, T+V (466-1125 etc) wio VIB, | 


NOW acces 
MOT—CLEARANCE TV Pagers Director/450MHZ 

“Spirit"/150/450MHz w/o Batt Cover . 

“Pageboy It” 150/450Mz .... 
MOT “Director II" 150/4S0MHz 
MOT "Minitor |” or “Minitor I" 


“The R I] B ” 
Radio Interface Box 


(For Motorola Radios) 


“The R.LB.” provides the 

necessary interface between the 
computer and the radio, It is 
electrically and mechanically 
interchangeable with the 
Motorola equivalent, 


The R.I.B. w/XT or AT Cable... 
As Above w/Nicad Battery ......... 


oo. $90.00 
. 110,00 


“The Poket R.1.B.” —The 
Compact Alternative for “The 
R.1.B.” operates from 9VDC 
Battery; has low power 
consumption (<10mA); uses 
standard DB-9 connector; is 
compatible with current 
Motorola programming 


( 
— 


CADIS. weer $95.00 
Cables for Motorola Radios: 
HT 1000/MT2000/MTX8000 |... $90.00 
P-200/HT600/MT 1000 .. 65.00 
PADOTESO sc cerssessssreosvias 
SABER . 
ST Xsccccs 


Spectra (low power only) we 50.00 
Maxtrae/M 100 Meratrac/GM300 ; 
GP300/P110 


beste eee oe —---xr-- 


Gaim fh em 


Classified 


Equipment for sale 


At 

i Buy Wholesale Buy 

Direct G GEN ERAL Prices Direct 
COMMUNICATIONS 

OF MOBILE COMMUNICATIONS 


DISTRIBUTORS FQUIPMINI 


Largest Inventory * Quality Service « Fastest Delivery & Best Prices 
5157 Anton Orive * Madison, WI 53719 * 608 271-4848 » Fax 608 274-2080 


800 356-3200 


Because your business takes you everywhere. 


i 
L- Midis neu 


G 


OISTRINUIORS OF MOONE 


GENERAL vet 


COMMUNICATIONS 


COMMUNICATIONS LOUIPMENT 


Largest Inventory * Quality Service « Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 * 608 271-4848 » Fax 608 274-2080 


800 356-3200 


Because your business takes you everywhere. 


Mobile 
Communications 


EDACS 


The most comprehensive catalog of Motorola parts and 
accessories. Over 190 page catalog is 

complete with hundreds of photos and 

difficult to find parts. Access. and 

parts for Expo; HT 10, 50, 90, 440, 

600, 1000; MT 500, 1000, 2000; 

MTS 2000; MTX 800, 900, 8000, 


9000; MX 300, 300R, 3008S, 300T, 


800; GP300; P10, 50, 100, 110, ite for compiler 
200: SABER: STX. Send $19.99 Call oF WIN NTENEX movl 
PPD. Check or M.O. to: ee i d base antennas 4 
PROCOMM, 1372 Harmony ee ple, connectors» an 
Ct., Thousand Oaks, CA ounts, CaP" Order: 800-323-3757 
91362, Phone: 805-497-2397. accessories: > 800-851-9009 


Channel Elements 
100,000 Freqs in Stock! 
MASTR Il, MVP, EXEC II 

MICOR, MOCOM & MOTRAC 

$20 witrade or $25 wio trade 
Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 
FAX: 513-542-8870 
CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


OPP Ae 


Ad we wy) 


NUMERIC 
DISPLAY PAGERS 


| 
| SHORES COMMUNICATION CO,, INC. 
602-425-5870 


WORLD WIDE: COMMENICATOAS Ek Le) aE * SALES 
, = COMM 
ivi ae | + SERVICE 


Bay 372 amt 3 3 


“Find Out What Everyone Is Talking About!” 


ANTENEX®.-*: 


2000-200 Bloomingdale Road. Glendale, IL U.S.A 


MoTron Electronics 
310 Garfield St., Suite- 4 Eugene OR 97402 
Info: (503) 687-2118 Orders: (800) 338-9058 


Fax: (503) 687-2492 
Decode and display Touch Tones from a tape recorder, 
scanner, or nearly any audio source, ¥ 16 digit LCD 
display, 80 digit scroilable buffer ¥ Built-in speaker 
¥ QV battery v Metal case ¥ TM-16 PLUS includes RS- 
232 output and Software for optional date/ime/ number 
logging using your 18M Compatible computer. 

TM-16 Suindand Modet Si69 
TM-16 PLUS RS-232 Model with Soltware $239 
PS-12 AC Power Adaptor S10 
S/H $5 USA/Canada, $15 Foreign. 
Visa, MasterCard & American Express Accepted 


SENTRY MANUFACTURING 
Precison Quartz Crystals 


800-252-6780 


RADIO & PAGER CRYSTALS 
* Channel Elements & Reeds 
Also Available 
* 100% Quality Control Tested 
* No-Hassle Lifetime Warranty 
« Competitive Prices 
* FAST DELIVERY 
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Classified 


ALPHA NUMERIC 
DISPLAY PAGERS 


PAFOURTITDIMENSION INDUSTRY, INCE 


x 


| lightning when itis 2-5 miles away, 


WORLD WIDE COMME SILAIONS BOUIPSIENT BROKER 
XG Dente Court Holkrook, New York LMI 2 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


oad 


ICOM Factory Authorized Sales & Service 
Radios & accessories bought, sold and repaired. 
Warranty Service Center. Dealers Welcome. Land 
Mobile & receivers only (no marine or amateur). 


SWS SECURITY 1-800-776-8274 


4~. 


ACKSON 
TELCOM 


130 Danette Circle 
Reno, NV R951 1 
(702) 852-4258 

Fax: (702) 852-4258 


* Chemical Ground 
Rods - UL Certified 

+ Cable Support System: 
SAUNDERS TELECOM 
GLOBETRAY 


+ Strut Metal Framing: 
GLOBE STRUT 


WANTED: 
USED SERVICE MONITORS 


IFR Motorola Hewlett-Packard 


PH 716-661-9964; 716-763-9104 
FAX 716-763-2000 
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Equip. for sale (cont.) 


LIGHTNING NING PROTECTION | 
by Rabun Labs, Inc. Y| 
| The |ILD/P’’ automatically detects | Ly 


gives an alarm, switches power | | 


y 


a 


sources, or automatically discon- 
} nects power, telephone and coax 
j lines until the storm is a safe 
| distance away then automatically 
reconnects. 12 models available. | 
ly + Computers + Satellites * Antennas Ml 


| 
| 
h 
| . hore and Controllers | 
i Radio Communications lr} 
| DEALER INQUIRIES INVITED | | 
| 


| 1-800-788-1824 | 
re == 4 


See us at 
ENTELEC Booth #415 


BUY—SELL—TRADE 
GE 300MHz Paging TX , . Cail 
GE 900MHz SMA Repeaters Cail 
Micor Base Repeater from $1295 
Master |i Base Reptr from $1295 
Mocom 70 Consolets fram $250 
Mocom 70 Mobiles . from $100 
Micor Mobiles ... from $150 
Mitrek Mobiles . from $150 
from $150 
from $100 
from $150 
from $100 


Master I! Mobiles 
EX || Mobiles 
Phoenix / MVP 
DC/Tone Remotes 


Bob Barnett 
Ownrer—WSRHL 
FCC Ist Class Tech 
JO Years 19 
Communicavons 


BARNETT ELECTRONICS, INC. 
8718 Wilhite Lane » North Little Rock, AR 72120 


Bases / Repeaters / Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call for Quote or Sates List 
Warehouse 1-501-835-7066 
Fax 1-501-835-8766 


USED PAGERS 


Motorola and NEC. Reconditioned on 


| your channel w/warranty, or “as is” 


acs (303) 337-4811 
| FAX (303) 337-3084 


LAND MOBILE RADIO BBS 


Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 
wide. Call with your modem to register 
now. 


The CommLine BBS 
313-854-6441 


Towers and Land for Sale 
LIQUIDATION 


Former Western Union Sites, IL, IN, KS, KY, 


MO, NE, OH, OK, TN, TX, WY. Land, 
buildings and towers. 
Agent Joyce Castille. 
800-852-8166 


TPS 
POWER SUPPLIES 
75 AMPS 


Continuous Duty | 
9 POUNDS 
e@LOWRIPPLEe® | 
@ CURRENT LIMITED e| 
© FILTERED @ 
e@ REGULATED e 
© EFFICIENT @ 
| -—=8 ¢ MOV PROTECTED e 


_7T075 AMP MODELS AVAILABLE 


‘ DuraComm Corporation | 
438 NW BUSINESS PARK LANE | 
KANSAS CITY, MO 64150 


1-800-467-6741 
Fax 1-816-741-7499 


= 


For Sale 
Centra Com I 
—Whole or in Parts— 


Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 
within 48 hours. 


Centra Com I} 
Reprogramming and 
Custom Changes 
Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


Microwave Antenna stand — Self support- 


ing, non-penatrating base, 12 foot tall, 6" 
diameter mast with 4° diameter antenna 
mount. Best offer. Call Boulder Regional 
Communications, Boulder, CO. 

(303) 441-3880. 


IT MAY BE WINTER IN MONTANA 
BUT OUR PRICES ARE SIZZLING!!! 
WOLFE COMMUNICATIONS 


1113 Central Ave. ¢ Billings, MT 59102 
406-252-9220 © FAX: 406-252-8617 


Call or write for our current flyer 
BUY — SELL — TRADE 


USED RADIOS 


at Low Prices! 
*MICOR *GE 
*MITREK "ACA 
*PORTABLES «ACCESSORIES 
*MOCOM 70 TONE ELEMENTS 
*MAXAR 
eRPTAS 


*CHRYSTAL ELEM 
"BASE STATIONS 


Large Quantities © (817) 433-5452 


Classified 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


MOTOROLA RPTR/ HT600/P200 ECT. ..._... CALL 

MPI UHF 4W WICG & Charger on... 

MP! UHD 4W W/CG Tech special 

Delta-SX 450-470 less acc. 100W ... 

Delta-S 450-470 40W $-990 ace. oo... 

Delta-S 450-470 4OW 10 ACG. o......csececseecccceecseeone 

Delta-S 450-470 40W tess CG/acc. ....... artes ISS 

Delta-S 42-50 less acc. 110W..... seit 

MPD UHF 450-470 non scan ...... 

MPA UHF 450-470 Select model . said 

PLS/MPD/MPA Multi-chgr. new ............-... 

MASTR Il 150-174 110W from .............. 

MASTR II 138-150 40W less ace. .... 

MASTR 1! 450-470 40W wrace. ....... 

MASTR Il Accessories, complete ivsagaets 

MASTR II Multi-channel cables ................. 

MASTR PRO/EXEC MIC'S New sap 

440 MHZ MASTR II/CMVP RX FE... 

$-990 128 ch head w/\warranty ... 

§-950 128 ch head w/warranty ........ an 

MPS/MPR/MPX/MPI/MPD Chargers .................. 

NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


| TPS ! 
| POWER SUPPLIES 
1 | 175 75 AMPS | 


Continuous Duty : 

9 POUNDS | 

@ LOW RIPPLE @ 

@ CURRENT LIMITED @; 

@ FILTERED e 

@ REGULATED @ 
@ EFFICIENT e 


p @ MOV PROTECTED e 


— 
710 75 AMP MODELS AVAILABLE 


DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 


1-800-467-6741 
Fax 1-816-741-7499 


Services 


REPAIR & RETUNING 
Pe al led 


DUPLETUNE DUPLEXERS 
| jondeine Rev Mi Filter Systems 


Rx Multicoupliers 


| 716-834-2787 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessions written exclusively for Mobile Com- 


PO. Box 8278 
Lumberton, TX 77711-0278 
(409) 755-7838 


Equipment for sale 


10 each 


Original cost: $51,000! 


Original cost $14,247! 
2 each 


reconnectable mounted on heavy duty trailer. 
ALL F.0.8. NAPERVILLE, ILLINOIS 


CELLULAR COMMUNICATIONS 


STANDBY DIESEL GENERATORS 


FERMONT 75 KW Reconnectable with fully enclosed 
housing. Complete instrument panel and safety shutdown system, 
cold start package and internal fuel tank. Available with or without heavy 
duty trailer. Low hours, certified load banked, excellent condition. 


$7,900 to $8,900 EACH! 


3each BURCO Reconnectable 15 KW trailer mounted with fully 
enclosed cage and distribution box. Like new — Less than 100 hours! 


$6,500 EACH! 


KUBOTA water cooled, quiet running slow speed 15 kw 


$4,900 EACH! 


CORPORATION 
WILLIAM W. EDELSTEIN 708-420-0000 


WHEN QUALITY COUNTS, CALL 


CRYSTALS - ELEMENTS 


44 YEARS IN THE INDUSTRY 
EXPEDITE SERVICE 
MENTION THIS AD 
AND RECEIVE OUR QUICK REFERENCE TO 
COMMUNICATIONS AND PAGER CRYSTALS, FREE. 
PHONE | 24-HOUR FAX 
1-800-725-1426 | 1-800-322-9426 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC. 
P.O, BOX 26330 - OKLAHOMA CITY, OK 73126 


ZS 
F \oucan 
’ BEAT 


\ 
Vw 


Make your 
classified 


ad * Path Profiles 


STAND 


OUT! 
Use 
COLOR! 


2975 Valmont # 100 


Advanced RF Coverage and Propagation Software 


* Radio Area Coverage 


* Land Use/Vegetation 
* Easy to Use on Your PC 
* Full Range of Design Options 
* Single or Multi Site/Cellular 

* Digital Topography 

* Geographic Boundaries _ 
* International Applications —= 


Boulder, CO 80301 USA 


GP300, P200 
Mobiles, Repeaters 
Intrinsically Safe 
Dealers Welcome 


1-800-822-MOSS 


COMMUNICATIONS 


MOTOROLA 


RADIO RENTALS 


¢ MT1000, HT600, P200 

¢ Intrinsically Safe 

¢ All Types Headphones 

e Mobiles & Portapacks 

e Repeaters & Crossband 
Sets 

e Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


‘. Applied Spectrum Research 


y ale" 


(01) 303 444 4871 
FAX: 303 444 4872 


= —_—=—— 
—= 
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Classified 


Computer software 


¢ Straight Answers to Hard Questions 
e Increase Your Productivity 


e Understand the Mysteries of 
Radio Propagation Studies 


+ Find out if your system will work before you construct it 


* Best product support in the industry 
« Annual User’s Seminar 
* Save money by doing your own engineering 
SoftWrightiic + Over300antennapattemssuppliedin library 
1010 South foliet. Suite 204 rs Wide diversity of propagation models 


Aurora, Colorado 80012 


(303)344-54%6 * Fax(903)344-281t & Callforfree demo disk 
Tele TAP BES (303) 344-5378 


Circle (142) on Fast Fact Card 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 
(CEMS) i 


i i 


RADIO COVERAGE ENGINEERING SOFTWARE 
(RCES) 


MICROWAVE LAND MOBILE RADIO 
Menu Omen - Color Coded Conceage Daagtam 
On-Screea Pah Profile Down Mullipk Predntia Mintcls 
Diffraction Lom Calculations a) Rasdials . 90 Mi (80 Kim) Rachus 
Reflected Signal Analysen. Rebel Mays in Color 
Route and System Diagrams Fatermendulatoon Calculations 
Map Crossings Graphic with © WH Teand Re Frequencies 


Dintensiins 1s 
ice @ Upto Onter 


Performance Predictions: Analoy, 


ce © Graplie Hreseatations 
Digital and Videu bid aca 


NORTON ENGINEERING Demo Disk 
10002 McDutf Court and 
Vienna, VA 22161 ‘ 
703) 938-5745 Sample Printouts 
Fax: (703) 938-9168 Available 


Circle (144) on Fast Fact Card 


CONSULTING SERVICES ENGINEERING AID SOFTWARE 


30 Second & 3 Arc Second Dala Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O. Box 884 Montgomery. TX 77356 * (409) 588-3200 « FAX (409) 588-4434 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity, Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Recelv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Circle (145) on Fast Fact Card 


Identify and prevent RF 
communications site interference 


- Transmitter Noise/Receiver Desense Analysis 
- intermodulation Signal Level Analysis 
- Eliminates Manuol took-up of filter curves 


COMSITEPUS 


For a brochure, call 1-800-845-0408 


The Service Processor compuioricod work 
Ticket. Automatic Inventory adjust, Auto Ticket Pricing. On line 
senace history MA or T&M. MA records. Frequencies Cap Codes 
Etc Online Helo Generate any Report. Easy to use. Character 
orented. of mouse Graven, Network and Windows ready. 
***DEMO, ACTUAL SOFTWARE, FREE*** 
Midwest Data Service 
P.O, Box 178, Philo, IL 61864 


217-684-2641 


Paging Clip Art/ 


PageClips,,Graphics Maen 
Designer graphics to make your ads, 
brochures, newsletters come to Iife! 


"PageClips...fike a designer on disk!" 
Info e -716/694-5794 


ADVANCED INTERMOD 
PC SOFTWARE - $399 
By popular demand, ver. 2.10, now with site data- 
base. Enter freqs. only ance, save. recall, edit, do 
“what if” studies, Time proven since 1885. Select to 
9th order, any band width, over 200 Tx and Rx freqs., 
IF's, etc. Reports in plain English text. Help Screens. 

Frees Demo Disk. 


— Se MECHK-ELEC systems 
(303) 674-1101 


Circle (146) on Fast Fact Card 


GET THE EDGE OVER YOUR COMPETITOR! 


Advertise where you'll get the most for your ad dollar, MRT Classifieds. 


Call Joyce Bollegar 
913-967-1923 © Fax 913-967-1735 
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Classified 


RFCAD 


FOR WINDOWS IS HERE! 


CDS has been the leader in high quality 
propagation analysis software and services 
for over twelve years - RFCAD™ is the 
keystone in our line of RF-Engineering Tools™. 

For the mostefficient, effective, and accurate 
Multiple Site Coverage Analysis PC software 
package in the industry, there is only one 
choice: RFCAD™. 

In addition to the PC software package, 
CDS also offers UNIX based propagation 
packages, Online Remote Access Propagation 
Services, and an array of additional services 
and products. Please contact us today to 
request the latest catalog of services. 


* Microsoft Windows Application 
* Received Power Analysis 
¢ Multiple Site Composite Coverage (any number of sites) 
* Land Use and Land Cover Data Base Available 
« Statistical Analysis of Model Performance Available 
* Multiple, Propagation Models to Choose From 
(Longley-Rice, Biby-C, CRC) 
* 3 Second Terrain Data Available on Single CD-ROM 
For U.S., Canada, and Mexico 
* Field Data Integration 
* Demonstration Disks Avatlable 


Take 
Advantage 
of the 
Value of 
Classifieds ... 


With the 
Special 
Supplement on 


wow 


File Settings Help 


6105-E Arlington Blvd. 
Falls Church, VA 22044 


C Communications 
>) (703) 534-0034 - (800) 441-0034 


Data Services, Inc. 


Circle (147) on Fast Fact Card 


SENTRY ”Service Manager” Version 2.1 
This NEW deluxe edition of the technicians service 

encyclopedia now offers over 130 program selections. New 
Intermod, pager and Marine programs. 

Ask for brochure or, Send $ 199.95 Check or Money Order 

to: 

SENTRY USA® 
P.O. Box 372416 

Indian Harbour Beach, FL 32937-0416 


Telephone (407) 773-6090 FAX (407) 773-6092 


Circle (148) on Fast Fact Card 


LOCATION 
MONITORING 


coming in May! 


Reserve space now by 
calling Joyce at 
913/967-1923 or 

Fax 913/967-1735. 


Radio Propagation Software for PC's / WINDOWS 
e LMR Predicted Area Coverage - Multi-Site Coverage Maps 

e No Radial Generation Required - Real Time Propagation Study / Profiles 
e DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
¢ Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 


e VHF / UHF/ Microwave Point-to-Point Path Profiles and Link Analysis 
e 3 Second Digital Elevation Data on CD-ROM and Floppy Disk 


Rocky Mountain Communications, Inc. 
== 14200 W. 30th Averme @ Golden, Colorado 80401-1412 
ees, Tel: (303) 526-5454 Fax: 526-2662 BBS: 271-9670 
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Classified 


Tower space 


subscribers ($75 per region/ $400 for the Sea's with: 


/ Phone numbers & contacts of site 
managers and owners 

/ HAAT's on every site (3 second terrain data) 

/ NAD 83 & NAD 27 Coordintes 

/ Precomputed distance to contour values 
using 3 second terrain data 

/ Demographic data 


For More Information Call... 
FFRYER'S 


On-Line 


FRYER'S SITE GUIDE IS NOW ON LINE! 


The nation's most comprehensive tower directory is now available only to paid 


a joint venture of : 
Communications Data 
Services, Inc. 

& Fryer's Site Guide 


106 Lansdowne Court, Suite 300 Lansdowne, PA 19050 phone: 610-284-9289 


Circle (149) on Fast Fact Card 


covered. 


more about our site planning and management services, 


U.S. Network Services Division, 
Antenna Site Information 
a te 


a” 
— 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Pow- 


er, Air Conditioning, Overlooking 
Reno, Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


STAN STANN 
AREA 
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We've got you 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader - choose Motorola. Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country, Contact Motorola Network 
Services Division today for your local and national site needs or to find out 


TEL: (708) 823-7713 


CHICAGO TOWER 
LEASING CORP. 


COMMUNICATIONS 
TOWER & ANTENNA 

SITES FOR THE 
METROPOLITIAN CHICAGO 


PO Box 31160 


CHICAGO !t 6063! 


39 choice antenna 


sites in California. 


* Stand-by-Power / Air Cond. 
¢ Continuous Monitoring 
* High-Security Access System 
* Land available for develop- 
ing your own site at 
Oat Mountain, Chatsworth 


f AA Meridian | 
Communications 


Great sites, great service, since 1956. 


Call Rich or Jack Reichler at 


(800) 400-SITE 


WESTERN WASHINGTON 


Commercial power with generator backup. 
Good security. Year around access. 
Four Sites. 

GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


TOWER SPACE 


Westchester * Putnam * Rockland 
Connecticut 

Combiners 70-960MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill. Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 

SIGNAL TOWER COMPANY, INC. 
914-779-3676 * Fax 914-633-9315 


Tower Space Available 


45 miles west of Washington, OC 
Loudoun County, VA — Mount Weather 
Lat, 39°05'05"N — Long. 77°51'38"'W 

1900 AMSL — Wide Area Coverage 


28 miles west of Washington, DC 
Lat. 38°54’23"N — Long. 77°40'20"W 
1366 AMSL — Covers Western Areas of 

Washington, DC Metro Area 


28 miles northwest of Minneapolis, Minn. 
Elk River. Minn. 
Lat. 4592035” — Long. 93°34'18” 
1325 AMSL — Wide Area Coverage 


Contact: Ken Van Patten 
Northwest Tower Service, Inc. 
(703) 255-9781 Fax (703) 255-1292 


John M. Rowe 


Communications Real Estate, inc. 
High Volume, Quality Controlled Site 
Acquisition and Development 
1236 Corona #2 


Denver, CO 80218 


REALTOR® (303) 830-0815 


SS a 


Classified 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-998-7222 


RF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 
RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC. 
1425 GREENWAY DRIVE, SUITE 350 


IAVING, TEXAS 75038 
214/580-1911 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System 
for UHF & 800 MHz using 31/8" hard line. Four 
window tower top amp. If you need antenna 
space in: 


Jacksonville * Tampa Bay * Sarasota/Venice 
Lakeland « Disneyworld/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


Pager repairs 


BRAVO HAVE A BLACK EYE? 
NO BEEP FROM YOUR BEEPER? 
DIGITS MISSING FROM DIGITAL? 


Cait Pacer ComMUNICATIONS 
$10 Flat Rate + Parts 
Discounts for Quantities 
Low Cost Conversions 
Just Call 
1-800-955-1044 


Tower space 


COMMUNICATIONS 
SITE SPECIALISTS. 


Site Selection, Acquisition, Development, Construction, 
Engineering, Management, Marketing. 

@ Sites Available Now... CA, CT, DC, FL, IL, IN, LA, MA, MD, MI, MO, 

NC, NJ, NM, NY, OH, PA, TX, UT, & VA 


2400 Ownby Lana, 
FAX; (804) 353-8059 


NEED TENANTS?? 
Advertise your sites in the 
(” NATIONAL COMMUNICATIONS 
Me 
Dedicated to advertising antenna sites for lease 


NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
***INTRAFAM, Dept. M, P.O. Box 6093*** 
Freehold, NJ 07728 (908) 462-5964 


SET YOUR ‘‘SITES’”’ ON US 
WE can save you time and mon- 


ey. Call for a list of California’s 
best kept secrets...805-945-5448, 
Tower Services 
SS AMERICAN 
7 AND 
STRUCTURES 
* BROADCAST ¢ SPECIAL » COMPLETE 
¢ INSTALLATION SERVICES « GUYED TOWERS » 
FOR YOUR CATALOG CALL OR FAX 
TOLL FREE PHONE FAX 


if you don’t we both lose money. 
TOWERS 
¢ CELLULAR * MICROWAVE » UHF/VHF » 
* SELF SUPPORTING TOWERS ° 
800-369-0159 712-252-0240 712-252-0371 


TOWER SITE 


Want more from your tower site? 
Plagued by intermod problems? 


Not enough room for more 
antennas? 


Trouble with existing leases? 


Experienced communications towersite 
owner/operator and consultant can 
show you how to deal with site problems 
and Increase your profits. 

For a FREE initial consultation 

call Jerry Agliata at 
TRANSCOM CORPORATION 
(914) 779-3676 or Fax: (914) 633-9315 


VA 23220 
(804) 359-4782 «Toll-Free: (B00) 438-3810 


bic nd tao aetna ot NJ 07095 
FAX: (908) 636-7260 + Toll-Free: (B00) 247-4796 


TOWER SITES INC. 


#1 280" Tower in Franklin, CT. 
Serving Norwich & 
New London, CT. 


#2 280' Tower No. Scituate, R.1. 
Serving Providence 
County, R.1. 


#3 300' Tower in Windham Co. 
Serving Mass., CT & R.1. from 
ONE LOCATION 


203-928-6205 


Tower Services 


We've got 
Northern California 


Hl 


One call gets all the facts on 
how to cover the major popula- 
tion centers from more than 30 
sites...with air conditioning, 
back-up power, remote moni- 
toring, and much more. 


DiaBLo COMMUNICATIONS. INC. 
1220 Brickyard Cove Road, Suite 200 

Point Richmond, CA 94801 

(510) 236-3700, Fax (510) 236-3799 


Circle (151) on Fast Fact Card 
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Classified 


lo werWatch 


Tower Monitoring Systems 
- FAA Reporting and Logging 
(to meet FCC & FAA requirements) 
+ Lighting & Security Alarm Equipment 
1-800-475-1780, Central Station Monitoring 


Dealer Inquiries Welcome 


Circle (152) on Fast Fact Card 


Repair services 


SERVICE MONITOR REPAIR/CALIBRATION 


RF Fuse For FR Monitors 


* For models SOD}AI, L2004/'S. 1500, 47500 
51 $90 inc freight and 2 spare fuses 
sts less than your first repalr job! 


Specializing in Service Monitors since 1973 » NIST Traceable 


WE BUY AND SELL USED MONITORS! 


Phone (800) 288-8223 or (303) 962-9998 
951 Des Moines Ave., Loveland, CO 80537 


COMMUNICATION 
INSTRUMENTS ~ 


Circle (153) on Fast Fact Card 


Need Help Selling Your 
Product? Advertising in 
this section can 
increase sales. 

Call: 913-967-1923 
Fax: 913-967-1735 
Joyce Bollegar 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 

NIST TRACEABLE a. 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


Portable Service 
for GE, Motorola, and all other 
major brands since 1959. 


Of» ° Warranty * Fast Turnaround + 
! * Return UPS Paid + 


$25.00 FLAT RATE 
Plus Parts & Shipping 
On the following models: 


* Maintenance Contracts Available *\___/ 


WILLIAMS 


ommuntcaeltons 


1215 West Tharpe St., Tallahassee, FL 32303 


REGENCY/WILSON 


-202 
“OTHER MODELS—S30/HR Plus Parts & Shipping 


= MULTICOM == . FAST TURNAROUND 
zo Mone Aes. S FACTORY TRANED 


(800) 685-2337 405-799-7356 800-860-7356 _* VISA - MASTERCARD - COD 


VISA and Mastercard Accepled 


March 1994 


[ Tower services | 


Make 


Your — 
Classified Ad ae 
STAND OUT - 


USE 
COLOR: 


MOTOROLA REPAIR SERVICE 
Spectra Syntor Mostar Motrac 
Micor Maxar Maxtrac Radius 
Mitrec HT600 HT50 HT10 
MTX810 MTX300 


MTX800 
Return Shipping Pald Under Five Pounds Per Radio 


C.C.S. 31 0-670-0005 


USED SERVICE MONITORS 
CUSHMAN MOTOROLA WAVETECK IFR 


Motorola R-2008C-HS with Cellular Test $5500.00, Cushman CE-50- 
A $2500.00. FR 1500 with Cellular Test $8500.00, AVCOM PSA-35 
Spactrum Analizer $1500.00, ROHDE & Schwarz Spectrum Analizer 
632C $2500.00, Systron Downer FREQ Counter 10HZ-26GHZ 
$2060.00, Cushman CE-5 $700.00, HLI Transmission Test Sets 
$450.00, Cushman CE-21 FREQ Lavel Mater §400.00 


WANTED SEAVICE MONITORS: WAVETECK, MOTOROLA, CUSHMAN, IFA 
BOUGHT + SOLD + CONSIGNMENT 


R.F. IMAGING AND COMMUNICATIONS 
408-929-2244 PAGER 510-498-6875 


44 YEARS OF QUALITY 


stu 


PAGER, PORTABLE REPAIR 
MOTOROLA, NEC, SHINWA, GE, RELM 
CLEAN, REPAIR, TUNE, 

ALIGN TO FACTORY SPECS 


eee” 1 9 95 PLUS PARTS 
PORTABLES $ a 5 oo PLUS PARTS 


EXPEDITE SERVICE AVAILABLE 


PHONE FAX 
800-725-1426 | 800-322-9426 


INTERHATIONAL CRYSTAL MANUFACTURING. CO., INC. 
729 W. SHERIDAN * OKLAHOMA CITY, OK 73102 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 

* FREE Estimates * 90-Day Warranty 
© Quick Turn-around » FM/AM/SSB/ CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 


& Cc 5 “The Pager Repair People” 


High quality, cost effective, and guaranteed 
pager repair. Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


(303) 337-4811 


FAX (303) 337-3084 


Classified | Repair services 
NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.1.S.1. TRACEABLE CALIBRATION 
CUSHMAN IFR 

SALES NEW-USED 


AUTHORIZED 
CUSHMAN SERVICE 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 


REPAIR DEPOT 


Microprocessor based Mobiles, 
portables, controlheads. 
GE Warranty Processing 
@ Fast turn-around 
585 Factory Shoals Road 
Austell, GA 30001 


404/948-9566 


Professional 


Consulting Services 


> i 
“2 
Service Corporation 


and Technical Services 


HAAT/DHAAT Calculations 


Application Preparation and Filing for Parts 90 
and 94 Radio Services 

MAS Frequency Selection and Coordination 

Short-space System Negotiations 

Contour Studies, both single site and multiple site 


Intermod Interference Studies 
Frequency Availability Searches 
License Tracking and Renewal 


UTC Service Corporation 


Circle (155) on Fast Fact Card 


DON’T FORGET! 


Call 
Joyce 
Bollegar 
For A 
Reservation: 
913996791923 


FCC License Application Preparation 


Point-to-Point Path Profiles with Fresnel Zones 


Contact Richard Doody, Director, Coordination and Licensing Services 


1140 Connecticut Avenue, NW - Suite 1110: Washington, DC 20036 - 202/331-9495 - FAX: 202/331-7639 


Frequency data 


FCC MASTER | 
FREQUENCY 
DATABASE CDROM 


All frequencies within the FCC Master Frequency Database 
for the entire US on CDROMS, Floppy Disk and Printouts 


Dbase File Structure (ASCII Avail) 


Exporting Available 


Frequency, Callsign, DBA Name, 
Licensee, City, State, Zip 


- Transmitter Lat & Long, 
Elevation, Antenna Height 
Address and County 


Radio Service Code, Issue & 
Expiration Dates and more .... 


Custom Databases Available 


Full Master Frequency Database Available on CDROM 
Call for more information and pricing on our complete product line. 
New Pricing!!! All CDs $99.95. All State Floppy Disk $35.00 


PerCon Corporation 
CD Applications Division 
Bemus Point, NY 14712 
4906 Maple Springs / Ellery Road 
(716) 386-6015 (716) 386-6013 FAX 


Circle (154) on Fast Fact Card 


= ee ee ee ee ee ee 
YOUR DIRECT LINK TD * Filings * loading records + public 1 
ANY AVAILABLE FOC Pct sng» ratievals et! 
| PUBLIC RECORDS! feturns = retrievals * etc 


* (Can complete) 574 applicabons 
* assignments * transfers » etc! 


Call or Fax | 
ELECOMMUNICATONS phone 717-528-7595 
j Peary tax 717-528-7480 i 


Great Service and Great Prices 
th 


i ALYERS 


, NJ. 07095 
}) 636-6970 
Toll-Free: (800) 247-4796 « FAX: (908) 636-7260 


Offices throughout the United States and London, England; 
Melbourne, Australia; Richmond, B.C. Canada. 


Circle (156) on Fast Fact Card 
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10 Woodbridge Center Drive COMMUNICATIONS 
CONSULTANTS, INC. 


COMMUNICATIONS 
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d index/hot line 


Page 
Company Number 


Advanced Receiver Research 

Air Comm 

Allen Telecom Group 

Andrew Corp, ......c:rscseeeeee ' 39 

The Antenna Farm oy 95 

APCO National Conference ws 89 

Astron Corp: sceccenmeniis 41 

Automation & Electronics Engr. ... 96 

BEE Electronics Inc. ............eee 70 
582 

Bramco Inc....... ~ 100 

California Radio .. wee 2 

CELWAVE 

Centurion International, Inc. 

(OR =o) fore [alcapeeneren terete rete 

Chargeguard Corp........ 

Cimarron Technologies 

David Clark Co., Inc..... 

CML Technologies Ineses 

Combined Technologies Inc. : 

Communications Associates 

Communications Specialists 

Communications Data 

Services 

Communication Instruments 

Commworld Corp. ....... eee 

COMTELCO 

Connect Systems, Inc..... 

Control Signal Corp. ............ 

CPI Communications, Inc. .. 

Cushcraft/Signals Corp. ...... 

Daniels Electronics 

Diablo Communications, Inc. 

D & L Communications Inc. 

D & L Communications Inc. . 

Doppler Systems, Inc. 00. 74 

DX Radio Systems 

Dynatech Tactical Comms 

Eagle Wichita 

Ericsson GE Mobile Comms.......... 

E Trunk Systems, INC. oc. 93 

Everon America, Inc. ......2...0.... 34-35 

Fanon Courier 

Fryer’s Site Guide . 

Gamber Johnson ... 

GLB Electronics 

Henry Radio 

Hewlett Packard 

Hustler: nosasveii, sce 

Hutton Communications .. 

Hy-Q International 

ICT Systems, Inc... 

IFR Systems, INC... eee 

Interactive Systems, Inc. .... 

International Crystal Mfg..... 

Intl. Public Safety Assoc. .... 

JBRO Batteries, Inc. ........... 

Kaval Electronics, Inc. . 

Kirby Enterprises 

Larsen Electronics 

Lazer Beepers, Inc. ... 

Leathersmith 

Le BLANC 

Link Communications, Inc. .... 

McManus Communications .... 

Mechem Electronics 

Megahertz Technology, Inc. 

Meridian Communications 

Meridian Comms-Comms 

Express 

Microwave Filter Company, Inc. ... 

Midian Electronics Inc. .............. 32F 
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Advertiser 
Hotline 


203-582-9409 
602-275-4505 
800-229-4706 
708-349-3300 
800-255-6222 
800-949-2726 
.. 714-458-7277 
800-527-4596 
708-345-0337 

.. 800-526-3935 
513-773-6255 
800-231-0103 
800-321-4700 
800-228-4563 
wes 904-426-0014 
., 800-458-3410 
800-487-7184 

.. 508-751-5800 
404-266-8315 
513-595-5900 
800-435-9313 
800-854-0547 


Fast Fact 
Number 


800-441-0034 
303-962-9998 
800-240-5122 
800-634-4622 
800-545-1349 
303-989-8000 
214-437-5320 

.. 800-258-3860 
604-382-8268 
510-236-3700 
25,105. 219-484-0466 
111,122 219-484-0466 
602-488-9755 
213-257-0800 
603-880-4411 
316-265-2050 
800-GE1-2345 
914-245-1128 
800-603-3766 
800-345-1354 

.. 215-660-7804 
wee 715-344-3482 
.. 716-675-6740 
. 800-877-7979 
we 909-921-4001 
.. 800-949-9490 
800-442-381 1 
606-283-5000 

.. 800-779-1917 
316-522-4981 
703-812-8270 

.- 405-236-3741 
203-847-9679 
800-323-3779 

.. 416-940-1400 
800-819-2904 

.. 800-426-1656 
800-354-3405 
800-233-0440 
214-934-1894 
406-587-4085 
501-763-6250 
703-373-3888 
214-341-1119 
818-888-7000 


112 800-631-7297 
sees 315-437-3953 
29 800-MID-IANS 


Page 
Company Number 


Mobile Mark, INC. ......... eee eeeeereee 74 
Modular Communication 

Systems 

Monark International Corp. ... 

RP Moses & Co., Inc. .......... 
MotorolaC &E 

Motorola Government .... 

MX-Com, Inc 

NATCOM, ING. ....cccccceeeteceeeeseee 64,79 


Optoelectronics, Inc. ...... 
Orbacom Systems Inc. . 

Pacific Circuit Design ........... 
Pekaar Communication, inc. 
Percon Corporation 

Photocomm, Inc. 

Pipo Communications .... 

Polaris Industries 

Polyphaser Corp. ........... 
Positron Industries, Inc. .... 
Pyramid Communications 
Quantum Publishing, Inc. ..... 
Radiation Systems 

Radiocomm Assoc. of Canada 
Radio Express, INC. oo... 
Radiomate 

The Radio Shop 

Radio Wholesale ..... 

Ramsey Electronics 

RCW Distributing 2 
RIPON) NG rcmancaiarcucanmaanaccs 47 
Rocky Mountain Comms, Inc. ..... 107 
Santa Fe Distributing 

Scala Electronic Corp. ......... 
Schlumberger Technologies 
Selectone Corporation 

Sentry USA 

Setcom Corp........ce 

Sharp Communication 

Shinwa Communications of Am. ... 
Sinclair Radio Laboratories 
Softwright 

Solar Electric Specialties..... 
Sonic Communications, Inc. 
Sti-Co Industries, Inc. .......... 

Tait Electronics USA, Inc. ... 
Tait Electronics 

Telelink PR ORGS: Inc. 
Telepoint, Inc. . a4 
Telewave, Inc. . Sonate 
Telex Communications, inc. 


Times Microwave Systems.. 
Tower Technology Corp. ..... 
Tower Watch 

TPL Communications, Inc. .. 
Transcrypt International Ltd 
Trident Micro Systems ......... 
Trontech, Inc. 

Trylon Manufacturing Co. ‘Ltd 
UTC Service Corp. .. 

Vega, A Mark IV Company . it 
Versatel Communications ... 
Vertex/Yaesu USA 
Vocom/RF Corporation .. 
Wacom Products, Inc. ... 
WAVETEK 


Wilmore Electronics Company 
W & W Associates 
ZOHORRING: wcccoessicsesnece 
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Number 


Advertiser 
Hotline 


800-648-2800 


818-764-1333 
816-891-0700 
516-679-8774 
708-576-5484 
800-235-9590 
800-638-5577 
57,76....800-844-8287 
714-751-0488 
703-938-5745 
800-327-5912 
609-829-4455 
800-627-4432 
201-772-0704 
716-386-6015 
800-223-9580 
916-644-5444 
800-752-3571 
800-325-7170 
800-443-3313 
... 414-730-4190 
.. 800-422-9666 
... 108-298-9420 
416-252-7791 
.. 703-266-1928 
800-346-6442 
713-526-8000 
800-53R-ADIO 
716-924-4560 

.. 800-726-9015 

-. B00- USA-1USA 
303-526-5454 
«913-492-8288 
«903-779-6500 
... 800-225-5765 
800-227-0376 
407-773-6090 
415-965-8020 
800-548-2484 
800-627-4722 
800-288-2763 
303-344-5486 
707-459-9496 
800-688-1944 
716-662-2680 
713-984-8684 


800-567-8884 
310-652-3666 
415-968-4400 
.... 800-752-7506 
.+. 800-472-7373 
. 203-949-8400 
813-854-1418 
800-475-1780 
«213-256-3000 
-- 800-228-0226 
... 800-798-7881 
908-542-1133 
519-669-5421 
202-872-1268 
818-442-0782 
800-456-5548 
310-404-2700 
800-USA-MADE 
817-848-4435 
800-245-6356 
800-249-1250 
919-732-9351 
800-221-0732 


28,93 .... 206-820-6363 


The Vertex Line. 


Complete and Competitive. 


6 Channel 

Economy Portable 
Transceivers 

FTH-2009 VHF, 134-174 MHz 
FTH-7009 UHF, 450-470 MHz 
Shown with optional FTT-6 
DTMF Keypad. 


15 Channel 

Compact Portable 
Transceivers 

FTH-2008 VHF, 150-174 MHz 
FTH-7008 UHF, 405-470 MHz 


When communi- 
cation is critical 


channel mobiles and 
exclusive FTH-2070 
Dua! Band portable 
with MIL-STD-810 


suit any budget. 


just a phone call away, a phone call away. 


FP-711 Power Supply 
(Base Station configuration shown. 
Radio and MD-11A8J Desk Mic not 
Included.) 


— switch to 
Vertex! For business, industry 
and public safety, Vertex 
VHF/UHF compact portables, 
complete 4, 12/24 and 99 


C/D and FCC Part 80 are 
designed for years of tough 
field service and priced to 


To make Vertex products 
even better, they're backed by 
a 3-Year Warranty on all 
products and Authorized 
Service Respresentatives are 


yeuet 


99 Channel 
Synthesized Wideband Mobile Radios 


12/24 Channel 
Synthesized Wideband Mobile Radios 


4 Channel 
Synthesized Wideband Mobile Radios 


Frequencies 
FTL-1011 Lowband: 
37-48 MHz, 60 Watt 
FTL-2011 VHF: 
134-174 MHz, 40 Watt 
FTL-7011 UHF: 
400-512 MHz, 25 Watt 


FT-80C HF SSB Transceiver 
20 Channels, 1.8-30 MHz 


Circle (2) on Fast Fact Card 


Specitications subjact to change without notice. 


32 Channel 
Heavy Duty Portable 

H Transceivers 

VX-500 VHF, 134-174 MHz, 
5 Watt; VX-500 UHF, (TBA) 
Shown with optional FTT-7 
DTMF Keypad. 


32 Channel 
Commercial Dual Band 
VHF/UHF 

Portable Two-Way Radios 
FTH-2070 VHF, 150-174 MHz; 
UHF, 409-490 MHz* 

“with degradation. 

FMA-2070 

Mobile Adapter (Not shown.) 


Vertex commercial commu- 
nication products have been 
recognized worldwide for over ’ 
4 decades for technical inno- 
vation and rugged reliability. 


VHF/UHF Repeaters 
VXR-5000 — RF Synthesized 136-174 
MHz, 400-512 MHz, 25 Watt (shown.} 
FTR-2410A, 136-174 MHz, 10 Watt 
(RF); FTR-5410A, 430-512 MHz, 10 
Watt (RF) wsaididiiiniii shown.) 
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So, put a “seasoned” pro to 
work communicating for you. 
Contact your Vertex dealer or 
call today for details — then 
switch to the Vertex Line. It's 
complete and competitive. 


\ vertex: 


RADIO COMMUNICATIONS 


United States: Yaesu U.S.A., 
(310) 404-2700 
Central & So. America: 
Yaesu International Sales, 
(305) 593-2500 
Canada: Omni Provincial Electronics ¢ 
(800) 567-6664 : 


© 1993 Yaesu US.A Me 
2 
} 


Sit conte contained Encoder, eins Sel contained CTCSS or Burst Encoder. Each dial Dest Encoder.‘Two-tone sequential, 
ie for the Benchtop. 525) x 33x LT position is field programmable. 5.25°x3.3" 1.7" Seale 75x78" Shi 


PE-2P $54.95 SD-1000 $59.95 DTD-1 $59.95 PE-4/PE-15 $99.95 
Two-tone Sequential Encoder. Two-tone Sequential Decader. Single Function DTMF Decoder. Multiple Gall POGSAG (RPG-1) 
Sub-assembly mounts:inside radio Programmable unit provides Provides, ‘switch puree via Paging Encoders: Where direct 
or-other-enclosure. Multiple call switched: cutputs. from: two-tone DTMF. 1:25" 2.0" x control of local area-paging'is 


capability. 1,25" 2.0"x 4" paging calls,: 1:25" x 2.0" x4" desired: 1-78" x 1.03" x 35" 


\\. 


DCS-23 $59.95 TS-32P $57.95 TS-64 $64.95 . $S-32SMP $27.95 $S-32PA $28.95 


Digital Coded Squelch Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
Encoder-Decoder. Pro- Encoder-Decoder. Tone mable CTCSS Encoder- Encoder. Jumper program- Encoder. Custom tones or 


grammable to all codes, squelch for any FM trans- Decoder. 1.7" x 78" x .25" mable. .53" x 1.0" x .16" audible tones also avail- 
136" x 1.18" x .25" ceiver. 1.25" x 2.0" x.4" able. .9" x 1.3"x :4" 
= Wal Sk Th L imit! 
e Sky’s The Limit! 
For over 25 years... sky’s the limit in our efforts — products. Call for details on 
bringing you tone signalling toward customer satisfaction. __ these and all your tone signal- 
products that are as reliable as Shown are afew of our __ ling needs. A free catalog will 


the day is long. Combine this most popular tone signalling be mailed upon request. 
with same-day shipping, toll- 


free technical support, and ee OU UNICATIONS SPECIALISTS, INC. = 
our no hassle one year war- a hs WEST TAFTAVENUE + ORANGE, CA92665-4296 _— 

’ LOCAL (714) 998-3021 - FAX (714) 974-3420 22 
ranty, and you'll realize the ENTIRE U.S.A. 1-800-854-0547 . FAX 1-800-424-3420 


Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 
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$89.95 || PE-1000 $224.95 | 


